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ARITHMETIC. 


SECTION  L 


\.  Arithmktic  tflaches  us  the  use  of  Numbers. 
1.  A  UNIT  or  0K&  is   any  single  object  or  thing,  as  on 
o^-ange,  a  tree, 

3.  A    WHOLE   NUMBER,    Or   AN   INTEGER,    Is   a   UNIT    or   ONE, 

w  A  collection  of  units  or  ones  :  if  a  boy,  for  instance,  have 
orm  orange,  and  then  another  orange  is  given  to  him,  he  will 
have  two  oranges ;  if  another  be  given  to  him  he  will  have 
three  oranges  ;  if  another,  he  will  have  four  oranges,  and  so 
on.      One,  two,  threx,  four,  &c.,  are   called  whole  numbers 

or  INTEGERS. 

4.  Notation  im  the  art  of  writing  any  number  in  figures 
or  letters. 

There  are  two  methods  of  Notation  :  Ist,  The  Arabic  ; 
2nd,  The  Roman. 

5.  The  Arabic  Notation  is  the  method  of  expressing 
numbers  by  means  of  the  following  figures,  called  sometimes 
digits. 

1.       2,       3.       4,       5,       6,        7,  8,        9, 

called  one,  two,  three,  four,  five,  six,  neven,  eiglU,  nine, 
representing  (if  we  exj^ress  a  unit  by  a  dot ;  thus  .  ), 


or  one       or  two        or  three        or  four        or  five        or  six 
xuai%,         units,  units,  units,  units,         units, 


or  sevea  or  eight  or  nine 

units,  units,  units, 

aad  0,  called  nouf/ht,  because  when  standing  by  itself,  it  has 
no  value,  and  represents  nothing.  0  is  sometimes  cs^ed 
zero  or  cypher. 

Note.  Any  one  of  the  figures  1,  2,  3,  4,  5,  6,  7,  8,  9,  when 
standing  alone,  or  as  the  last  figure  on  the  right  hand  of  any 
number,  expressea  so  many  single  objects  or  things,  or  ones. 
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^..  or  ••»»«  units  are  the  greatest  number  of  cnita 

which  can  be  expressed  by  one  figure. 

If  another  unit  be  placed  to  the  right  hand  «f   the  nine 

units,   we    have    or   ten   units,   written  in  figures 

thus,  10  ;  the  1  in  10  standinj^  in  the  second  place  from  the 
right  hand,  now  expresses  not  one  unit,  but  one  Cm  unit*. 

Hence  we  see  that  altiioujrh  0,  when  standing  by  itself, 
has  no  value,  still  when  placed  to  the  riyht  hand  of  an?" 
figure,  it  alters  the  value  of  that  figiire. 

The   number   next    after    ten    represents or 

eleven  units,  written  in  figures  thu.s,  11,  where  tlie  1  in  the 
second  place  from  the  right  hand  expresses  ten  units,  and 
the  1  in  the  right-hand  place  of  the  uumber  one  unit.  Thus 
11  units  equal  1  ten  units  and  1  unit  more. 

Next  we  come  to  12  (twelve)  or  one  ten  units  and  2  more 
units,  13  (thirteen),  14  (fourteen),  15  (jiftttn),  16  (sixteen), 
17  (seventeen),  IS  (eic/fiteen),  19  (nineteen),  which  represent 
1  ten  units,  and  3,  4,  5,  6,  7,  8,  9,  more  units  res[iectively. 

Next  we  come  to  20  (tirentij),  21  (twenty-one),  22  (twenty- 
two),  23  (twenty-three),  24  (twenty -four),  25  (twenty -Jivr-),  26 
(ticenty-aix),  27  (twenty -seven),  28  (twenty-ei'jht),  29  (twenty- 
nine)  ;  the  2,  when  followed  by  0  or  any  single  figure,  repre- 
senting tv.'o  tens  or  twenty  units,  the  figures  in  the  right-hand 
place  of  each  number  expressing  so  many  single  units. 

Next  we  come  to  30  (thirty),  31  (thirty-one),  &c.,  3  express- 
ing U^ree  tens,  or  thirty,  and  so  on  up  to  40  (forty),  4  express- 
mg four  tens  ot forty,  to  50  (ffty),  to  60  (sixty),  to  70  (seventy), 
to  80  (ei(jhty),  to  90  {ninety),  5,  6,  7,  8,  9,  expressing  five,  six, 
seven,  eijht,  nine  tens  respectively  ;  the  numbers  between  any 
two  of  them  as  40  and  50,  being  formed  in  the  same  way  ia 
those  between  20  and  30. 

We  thus  come  at  length  to  99  ninety-nine)  or  nine  tens 
and  nine,  the  greatest  number  which  can  be  expressed  by 
two  figures. 

Ex.  I. 
Write  the  following  numbers  in  figure*. 

(1)  Three,  four,  two,  seven,  nine,  six,  eight. 

(2)  Ten,  one,  twelve,  nineteen,  five,  eleven,  sixteen. 

(3)  Fourteen,  twenty,  twenty-seven,  thirty-threb,  forty- 
mne,  sixty,  fifty.-five,  seventeen,  thirty-six. 

(4)  Eighty-eight,  thirty-five,  sixty-three,  twenty-aine, 
■aventy  six,  eighty,  ninety-four,  thirteen,  Sfty-twc. 
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(5)  Write  down  in  figures  all  the  numbers  between  eight 
and  eighteen,  between  forty- five  and  fifty-one,  and  between 
eighty-seven  and  ninety-nine. 


The  next  number  after  99  is  one  hundred,  written  in  figure* 
thus,  100 ;  the  1  in  100,  standing  in  the  third  place  from  the 
right  hand,  now  expressing  not  one  unit,  nor  one  ten  units, 
but  one  hundred  units. 

All  numbers  from  100  to  200  [tico  hundred)  are  formed  ex- 
actly in  the  same  way,  as  we  formed  those  from  0  to  100  ; 
thus  we  go  on  101  (one  hundred  and  one),  102,  &c.,  up  to  110 
{one,  hu?ulred  and  ten),  then  111  {one  hundred  and  eleven), 
112,  (fee,  up  to  120  (one  hundred  and  twenty),  then  121,  (one 
hundred  a?id  txoenty-one),  122,  &c. ,  up  to  IS! I  (one  hundred  and 
thirtij).  and  so  on,  up  to  200;  then  201,  202,  &c.,  up  to  300 
(three  hundred),  and  so  on  up  to  400  (four  hundred),  500  (Jive 
hundred),  600  (sir.  hundred.),  700  (seven  hundred),  800  (eight 
hundred),  900  (nine  hundred),  999  (nine  hundred  and  ninety- 
%ine),  or  nine  hundreds,  nine  tens,  and  nine,  the  greatest  num- 
ber which  can  be  expressed  by  three  figures. 

Ex,  IL 

Write  down  the  following  numbers  in  figures. 

(1)  One  hundred  and  six,  one  hundred  and  fifty,  two  hun- 
dred, two  hundred  and  eighty-seven,  three  hundred  and  ten, 
four  hundred  and  thirty-one,  five  hundred  and  fifty-five,  nine 
hundi-ed  and  nineteen,  eight  hundred  and  sixty-seven. 

(2)  Write  all  the  numbers  in  figures  from  one  hundred 
and  ninety-five  to  two  hnndred  and  fourteen,  from  six  hun- 
dred and  eleven,  to  six  hundred  and  twenty,  and  from  nine 
hundred  and  forty-seven  to  nine  hundred  and  seventy. 

The  next  number  after  999  is  one.  thousand,  written  in  figures 
thus,  1000  ;  the  1  in  lOOO,  standing  in  the  fourth  place  from 
the  right  hand,  now  ex])ressing  one  thousand  units. 

All  numbers  from  1000  u]>  to  9999  (nine  thousand  nine  hmid- 
dred  and  ninety-nine),  are  fonned  thus,  1001  (one  thousand  ami 
one),  1002,  &c-,  up  to  2000  (two ^thousand),  up  to  3000  (three 
thmisand),  and  so  on. 

The  next  number  after  9999  is  ten  thousand,  written  in 
figures,  thus,  10000  ;  the  1  in  10000  standing  in  the  fifth  place 
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place  from  the  right  hand,  now  ezpreesing  one  Un  thouaaiid 
units. 

All  nnmbeni  from  10000  up  to  99999  {ninety-nine  thmisand 
nine  hurutred  and  ninety -nine),  are  formed  thus,  lOOOI  (te.n 
thotisnnd  and  one),  10002,  &c.,  np  to  2<'(j00  (tvienty  Oiousarul), 
then  20001  (twenty  thomand  and  one),  20002,  &c.,  up  to  30000 
{thirty  thoxMand),  and  so  on. 

Ex,  m. 

Write  the  following  numbers  in  figures. 

(1)  Four  thousand  five  hundred  and  eighty-five,  seven 
thousand  three  hundred  and  twenty-one,  nine  thousand 
•even  hundred  and  ninety-eight,  seven  thousand  and  six. 

(2)  Five  thousand  and  four,  five  thousand  four  hundred, 
five  thousand  and  forty,  eight  thousand  and  thirth-six,  eight 
thousand  three  hundred  and  six,  eight  thousand  three  hun- 
dred and  sixty,  nine  thousand  nine  hundred  and  nine. 

(3)  Seventy-five  thousand  six  hundred  and  thirty-five, 
ninety  thousand  nine  hundred  and  nine,  ten  thousand 
and  four,  eighty-seven  thousand  and  fifty,  ninety  thousand 
and  one,  sixty-four  thousand  and  sixty-four,  eighty -three 
thousand- 

The  next  number  after  99999  is  on^  hundred  thousami, 
written  in  figures  thus,  100000,  the  1  in  100000  standing  in 
the  sixth  place  from  the  right  hand,  now  expressing  one 
huivlred  tliousand  units,  and  so  on  up  to  999999  (nine  hun- 
dred and  ninety-nine  thou.sand  nine  hundred  and  ninety-nine), 
then  we  come  to  one  million,  written  in  figures  thus,  1000000, 
the  1  expressing  one  million  units,  and  so  on  up  to  tens  of 
millions,  (lOOOOOOO),  hundreds  of  milliom  (100000000),  billions 
(1000000000),  and  so  on. 

Thus  one ki  written 1 

ten 10 

one  hundred 100 

one  thousand *  .^  1,000 

ten  thousand 10,000 

one  hundred  thousand 100,000 

one  million ,. 1,000,000 

ten  miUion 10,000,000 

one  hundred  million 100,000,000 

one  billion 1,000,000,000 

8.  From  the  above  table,  we  see  that  dividing  any  nam- 
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ber  into  periods  of  three  figures  each,  beginning  at  the  right 
hand,  the  names  of  those  periods  will  be, 
first         period       Units. 
Second         "  Thousands. 

Third  "  Millions. 

Fourth         "  Billions. 

Fifth  "  Trillions. 

&c.  &c. 

Also,  that  the  names  of  the  places  in  each  of  those  periods 
are  the  same,  namely: 

First         place,       Units. 
Second         "  Tens. 

Third     _      "  Hundreds. 

7.  The  following  plan  is  recommended  to  enable  the  scholar 
to  write  in  iigures  any  number  dictated  by  the  teacher. 

Let  the  scholar  write  on  his  slate  a  number  of  noughts,  or 
zeros;  thus  000,000,000,000,  marking  them  off  into  periods 
of  three  plaoes  each  from  the  right : 

Put  U  over  the  first  period  for  Units. 

T second Thousands. 

M third    Millions. 

B fourth Billions. 

B  M  T  U 

Auo"  so  on.  Thus  000,000,000,000.  Then  when  a  number 
is  dictated  to  the  pupil,  all  he  has  to  do  is  to  put  each  figure 
under  its  proper  place  and  fill  up  vacancies,  if  any,  with  O's. 

Thus,  two  thousand  and  five  will  be  writ- 
ten thus  in  figures 2,005 

Eighty-six  thousand  four  hundred  and  three  86,403 

Four   hundred  and   thirty  thousand  three 
hundred  and  forty 430,.340 

Eight     hundred    and    three    millions     one 
thousand  and  eleven 803,001,011 

Five  billiona  thirty-seven  millions  and  aix  «     5,037,000,006 

Xz.  IV. 

Write  the  following  number.s  in  figure*. 

(1)  One  hundred  and  five,  eight  thousand  seven  hundred 
and  ninety,  thirty-seven  thousand  and  seventy-one,  tliirty 
thousand  four  hundred  and  two,  seventy-seven  thousand 
seven  hundred,  twenty-four  thousand  eight  hundred  and 
■eveutoea. 

(2)  One  ktindred  and  five  thousand   four  hundred   aad 
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nine,  eight  millions  eight  thonsiind  and  thirteen,  seven  m{]< 
lions  six  hundred  and  fifty  thousand  and  ninety,  sixl  . -four 
millionfl  four  hundred,  eighty-nine  millions  forty-four  thou- 
sand and  one,  five  hundred  and  four  millions  six  huudn  d 
and  twenty-three  thousand  and  twenty-four,  nine  hnndivd 
millions  three  humlred  thousand  eight  hundred,  fifty-three 
millions  five  hundred  and  throe. 

(3)  Six  billions  six  millions  seventy  thousand  and  seven, 
eighty-three  billions  four  hundred  and  one  millions  one  thou- 
sand and  ten,  seven  billions  and  four  iniilions  eighty-nine 
thousaml  two  hundred,  nine  hundred  and  ninety  millions. 


8.  NuMERATr''N  is  the  art  of  writing  in  words  the  meao' 
in"  of  anv  numlies.  which  is  already  given  \a  ftg^ures. 

This  follows  from  what  has  been  already  said;  thus 

27  means  tioo  tens  and  seven  units,  or  twenty-seven. 

503  means  Jive  hundreds,  no  tens,  and  three  units,  or  five 
hundred  and  three. 

0610  means  no  thousands,  six  hundreds,  one  ten,  and  no 
units,  or  six  hundred  and  ten. 

.5634  means  five  thousands,  six  hundreds,  three  tens,  and 
four  units,  or  five  thousand  six  hundred  and  thirty-four. 

6,070,084  means  !ilx  millions,  >ieve.n  tons  of  thousands,  eight 
tens  and  four  units,  or  six  millions  seventy  thousand  and 
eighty-four. 

803,968,00.5  means  eight  hundreds  of  millions,  three  millions, 
nine,  hundreds  of  thousands,  six  tens  of  thousands,  eiijht  thou- 
sands, and  five  units,  or  eight  hundred  and  three  millions 
nine  hundred  and  sixty-eight  thousand  and  five. 

Ex.  V. 

Write  in  words  the  meaning  of 

(1)  7,  13,  4,  9,  18,  5,  20,  11,  05,  50,  34,  20,  3,  17,  53. 

(2)  19,  8,  041,  S3.  27,  72,  94,  49,  16,  61,  98,  80,  .56,  28. 

(3)  107,  170,  017,  430,  691,  OSO,  800,  008.  956.  803,  684. 

(4)  4506,  5870.  .50S7,  6900,  6009,  02580,  7045,  7591,  6275. 

(5)  24714,  12500,  10025,  10205,  70457,  74007,  77000. 

(6)  30086.'},  300806.30,  964002.50,  800400307,  572060495. 

(7)  120192703,  890647560,  1050060429,  lOOOOOOOOOOl. 

SIMPLE  ADDITION. 
9.     SiuPLB  Addition  is  the  method  of  finding  a  namber. 
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tt 


^hich  ie  equal  fro  two  or  mora  numbere   of  tho  sa/mt  isnd 

feak»T4  together 

By  the  same  kind  we  mean  all  apples,  or  cHl  horaea,  or  ail 
pence,  and  so  on. 

The  numbers  to  be  added  are  called  Addends. 

The  Sum,  or  Amount,  is  the  number  so  found. 

Before  learning  the  Rule  for  Simple  Addition,  it  will  be 
well  for  a  child  to  learn  the  following  Table,  called  the 
Addition  Table.  The  child  should  satisfy  himself  that  this 
Table  is  true  by  means  of  counters,  or  strokes  on  a  slate. 


2  and 

3  an. I 

4  and 

5  and 

1  make  3 

I  make  4 

1  make  5 

1  make  6 

2  ..  4 

2  ..  5 

2  . 

.  6 

2  ..  7 

3  ..  5 

3  . 

6 

3  . 

.  7 

3  ..  8 

4  ..  6 

4  . 

7 

4  . 

.  8 

4  ..  9 

5  ..  7 

5  . 

8 

5  . 

.  9 

5  ..  10 

6  ..  8 

6  . 

9 

6  . 

.  10 

6  ..  11 

7  ..  9 

7  . 

10 

6  . 

.  11 

7  ..12 

8  ..  10 

8  . 

11 

8  . 

.  12 

8  ..  13 

9  ..  11 

9  . 

12  , 

9  . 

.  13 

9  ..  14 

10  ..12 

10  . 

13 

10  . 

."  14 

10  ..16 

6  and 

7  and 

8  and 

9  and 

1  make  7 

1  make  S 

1  make  9 

1  make  10 

2  ,.  8 

2  ..  9 

2  . 

.  10 

2  ..  11 

S  ..  9 

3  . 

10 

3  . 

.  11 

3 

.  12 

4  ..  10 

4  . 

11 

4  . 

.  12 

4 

.  13 

6  .,  11 

6  . 

12 

5  . 

.  13 

6 

.   14 

S  ..  12 

6  . 

13 

6  . 

.  14 

6 

.  15 

7  ..  15 

7  . 

14 

7  . 

.  15 

7 

.  16 

8  ..  14 

8  . 

15 

8  . 

.  16 

8 

.  17 

9  ..  15 

9  . 

16 

9  . 

.  17 

9 

.  18 

10  ..16 

10  . 

.  17 

10  . 

.  18 

10 

.  19 

This  Table  can  easily  be  carried  on  for  numbers  larger 
than  10  ;  for  instance  since  2  and  1  make  3,  2  and  11  make 
10  more  than  2  and  1,  «.  e.  make  13.  Again  since  9  and  4 
make  13,  9  and  14  will  make  23,  and  so  on,  the  result  in  each 
case  being  10  more  than  in  the  corresponding  case  in  the 
Table.  Also  2  and  51  make  53,  9  and  64  makes  63,  and  so 
on,  the  result  in  each  case  being  50  mor<)  ihan  ths  correc- 
ponding  result  in  the  Table. 
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10.  The  sign  +,  called  Plot,  placed  between  two  nam* 
ben,  meaoB  that  the  numbers  are  to  be  added  together  ;  thai 
2  applet  +  3  apples,  .ticans  that  2  apples  and  3  apples  are 
to  be  added  together,  tlierefore  2  apples  +  3  apples  make  5 
apples.  Again  2+3  +  4  means  that  2  and  3  and  4  are  to  be 
added  together  ;  2  +  3  laake  5,  therefore  2  +  3+4  make  5  + 
4,  which  make  9. 

The  sign  =  called  Z'^vkIj,  placed  between  two  numbers, 
means  that  the  numbers  are  equal  to  one  another. 

The  sign  .  *.  means  therefore. 

Ex.  1.  Find  the  sum  of,  or  add  together  5  if  so,  we  say 
6,  4,  and  7.  4     7  and  4  make 

We  add  thus,  5  and  4  make  9,  9  and  7  7  11,  11  and  5 
make  16  ;  or  thus  16     make  16. 

.  •.  the  sum  of  5,  4,  and  7.  or  5  +    4  +  7  =  16. 

Ez.  2.     Add  toi,'ether4,  8,  3,  0,  9.         4 

4  and  S  make  12,    VI  and  3  make  15,     8     9  and  3  make  12, 

15  li:-- 0  make  15.  15  and  'J  make  24,     3     12  and  8  make  20, 

«•.  4  +  8  +  3  +  0  +  9«24;  9     20  and 4  make  24. 

0 


or  thus    24 


Ex.  3.     Find  the  rom  of  9,  3,  7,  6, 

5,  9,  and  8. 
9  and  3  make  12,  12  and  7  make  19, 

29  and  6  make  25,  25  and  5  make  30, 

30  and  9  make  39,  39  and  8  make  47, 
. '.  sum  of  9,  3,  7,  6,  5,  9,  and 8  =47  ; 


8  and  9  make  17, 
17  and  5  make  2?,, 
22  and  6  make  28, 
28  and  7  make  35, 
35  and  3  make  38, 
33  and  9  make  47. 


or  thus      47 


Adda)    8 
8 


Ex.  VL 

(2)  3 
7 
8 
9 


(S) 


(4),  find,  the  sum  of  two,  seven  and  two ;  ©f  Sto,  seTen, 
and  four ;  of  six,  three,  and  nine  ;  of  five,  fire,  and  eight ;  of 
nine,  eight,  nought,  and  six  ;  of  six,  two,  and  nine  ;  of  four, 
eight  and  three  ;  of  aeven,  liiBe  and  two  ;  of  sine,  five,  Uiree, 
KoA.  eight. 
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(5),  Find  the  valneof  3  +  4+8  +  3  +  2  +  5;8-f4  +  0  + 
0+7  +  3;  5  +  8+  1+6+5  +  9;  3  +  6+8  +  5  +  4+ 2;  8 
+  5+7  +  8  +  3  + 4;  6  +  9  +  9  +  8  +  8  +  5;5  +  S  +  3+9 
+  9  +  6  +  6. 

(6).  In  a  boys'  school  there  are  four  classes.  In  the  first 
class  there  are  nix  boya  ;  in  the  second  class  seven  boys ;  in 
the  third  class  one  more  than  in  the  first  class  ;  in  the  fourth 
class  two  more  than  in  the  second  class.  How  many  boys 
are  there  in  the  school  ? 

(7).  John's  age  is  2  years,  Ellen  is  ti^-o  years  older  than 
John,  Walter's  age  is  the  sum  of  the  ages  of  the  other  two. 
Find  the  sum  of  all  their  ages, 

(8).  A  woman  sold  two  chickens  to  A,  to  B  three  more 
than  to  A,  to  C  as  many  as  to  A  and  B,  to  D  four  more  than 
to  B ;  had  G  bought  as  many  more  chickens  as  he  did  bey, 
the  woman  wouid  have  sold  all  her  chickens ;  how  maay 
chickens  had  she  to  sell  ? 


Rule  for  Simple  AddUwi^ 

11.  Rule,  Write  down  the  given  numbers  nnder  each 
other,  so  that  units  may  come  under  units,  tens  under  tens, 
hundreds  under  hundreds,  and  so  on:  then  draw  a  line  un- 
der the  lowest  number. 

Find  the  sum  of  the  column  of  units:  if  it  be  less  than  ten, 
write  it  down  nnder  the  column  of  units  below  the  line  just 
drawn,  but  if  it  be  greater  than  ten,  then  write  down  the 
units'  figure  {i.e.  the  last  fignire  on  the  right  hand)  of  the  sum 
under  the  column  of  units,  and  carry  to  the  column  of  tens 
the  remaining  figure  or  figures. 

Add  the  column  of  tens  and  the  figure  or  figures  yon  carry 
as  you  have  added  the  column  of  uuits,  and  treat  its  sum  in 
exactly  the  same  way  as  you  have  treated  the  colnnm  of 
units. 

Treat  each  succeeding  column  (viz.  hundreds,  thousands, 
&o. )  in  the  same  way. 

Write  down  the  full  saxa,  of  the  la^t  column  on  the  left 
hand. 

The  entire  sum  thus  obtained  will  be  the  sum  or  amount 
«{  the  given  numbers. 

Ex.  1.     Add  together  35,  56,  and  282. 

By  the  Rule, 
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55  Mtikod  of  adding,     2  acd  6  are  8,  8  and  6  ar« 

56  13,  i.e.  1  ten  and  3  units;  write  down  3  under 
282         the  column  of  units,  and  carry  1  ten. 

-nm  — ^i?^  Then  1  and  8  are  9,  9  and  5  aie  14,  14  and 

"~  3  are  17,  i.e.  17  tens,  or  10  tens  (1  hundred), 

and  7  tens,  wi-ite  down  7  under  the  column  of  tena  and  carry 
one  hundred. 

Then  1  and  2  are  3,  ie.  3  hundreds,  write  down  3  in  the 
hundreds'  place. 

F"-  2.  Find  the  sum  of  three  thousand  eight  hundred  and 
sixty-seven,  seven  hundred  and  nine,  fifty-six  thousand  and 
thirty,  eight  thousand  eight  hundred  and  ninety-six,  and  fif- 
teen thousand  and  twenty-nine,  and  write  down  the  mean- 
ing of  the  Slim  in  words. 
By  the  Rule, 

ggg,,  9  and  6  are  15,  15  and  9  are  24,  24  and  7 

-QQ  are  31,  or  3  tens  and  1  unit:  write  down  1 

cgQon  under  the  unit-s,  and  carry  3  tens. 

88%  Then  3  and  2  are  6,  5  and  9  are  14,  14 

15029  '^^  ^  *^  ^''  ^^  ^^^  ^  '"^  ^'  *•*"   ^  ^Q^oB, 

or    2    hundreds    and  3    tens;  write  down  3 

84531  tena,  and  carry  2  hundreds, 

eighty-four  Then  2  and  8  are  10,    10  and  7  are  17,   17 

thousantl  five  and  8  are  25,  i.e.  25  hundreds,   or  2   thouB- 
hundicd  and    ands  and  5  hundreds ;   write  down  5   hund- 
thirty-one.        reds,  and  carry  2  thousands. 
Then  2  and  5  are  7,  7  and  8  are  15,  15  and  6  are  21,  21  and 
3  are  24,  i.e,  24  thousands,  or  2  tens  of  thousands  and  4  thou- 
sands; write  down  4  thousands,  and  carry  2  tens  of  thou- 
sands. 

Then  2  and  1  are  3,  3  and  5  are  8,  i.  e.  8  tens  of  thousands; 
write  down  8  tens  of  thousands. 

2f^ot€  1.  Though  the  metliod  of  adding,  as  in  the  above 
examples,  is  the  one  a  tcoher  can  follow  at  first  with  his 
pupils;  the  following  method  should  be  insisted  on  as  soon 
as  possible. 

Suppose  we  hare  to  add: 

276        Add  thus:   7,   16,  22;  put  down  2  nnv»»3r  the 

3S9        units  and  2  to  be  added  to  the  tens;  then  2,  8, 

467         16,   23,  &c.,   &c. :  thus  saving  much  time;    in- 

1 ,00        stead  of  saying  7  and  9  make  16,  16  and  7  make 

^^"*'*        23,  &c. 

NoU  S.     The  truth  of  all  sums  in  Addition  may  be  proved. 


Ex,  VII. 

(1) 

(2) 

(3)   (4) 

(5) 

(6) 

(7) 

11 

22 

33    10 

27 

33 

24 

12 

13 

45    8 

15 

22 

56 

14 

34 

21    81 

53 

16 

35 
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by  adding  the  columns  first  upwards,  and  afterwards  down- 
wards; if  the  result  be  the  same  in  both  cases,  the  n»imbera 
will  probably  have  been  added  correctly. 


Add 


(8)  (9)  (10)  (11)  (12)  (13)  (14) 

12  79  87  98  43  68  78 

56  27  68  65  69  48  66 

42  94  59  60  74  98  97 

(15)  (16)  (17)  (]S)  (19)  (20)  (21) 

310  342  704  87  889  500  682 

46  523  450  867  803  775  962 

147  876  979  586  509  89  276 

(22)  (23)  (24)  (25)  (26)  (27)  (28) 

378  797  828  654  729  888  674 

423  465  939  546  909  517  789 

748  289  747  465  813  743  555 

(29)  (30)  (31)  (32)  (33)  (34)  (:;.>) 

2865  785  6769  9479  6045  5853  9306 

758  875'!  8007  9921  4500  9000  1932 

7632  95-10  5367  6468  8068  8888  6580 

3403  8559  7689  9867  9647  5894  9889 

(36)  One  boy  had  nineteen  marbles,  another  had  seven- 
>*en  more  than  the  first,  aud  another  had  nine  more  than 
the  second,  how  many  marbles  had  the}'  among  them? 

(37)  In  a  school  section  there  are  two  and  thirty  men, 
sixty-five  more  women  than  men:  the  number  of  young 
men,  young  women  and  school  children  all  together  ecjuals 
the  number  of  men  and  women  together,  and.  tliere  are 
twenty-nine  infants;  what  is  the  population  of  the  school 
section? 

(38)  5  apple  trcfts  produced  as  follows:  the  Ist,  eii  hun- 
dred and  fifty-seven;  the  2nd,  two  hundred  and  thirty-one 
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more  than  the  Ist:  the  3rd,  eight  hundred   and  ninety 
the  4th,  eleven  more  than  all  the  first   three;   the   5th, 
many  as  all  tlic  others.     How  many  apples  were  there  oi- 
all  the  trees? 

(39)  A  gentleman  left  his  property  by  will,  thus:  to  his 
wife,  nine  thousand  and  eighty  dollars:  to  each  of  his  two 
yoxmger  sons,  five  thousand  eight  hundred  and  ninety-four 
doliaj-s;  the  rest  of  his  property  in;  two  equal  shares  between 
his  three  daughters  and  eldest,  rod;  the  eldest  son's  share 
was  fifteen  hundred  and  twenty  dollars  more  than  the 
mother's  share;  what  cLd  the  gentleman  die  worth? 

(40)  A  grocer  bought  4  chests  of  oranges.  In  the  Ist 
chest  there  were  five  hundred  and  eighty-nine  oranges;  in 
the  2nd,  two  hundred  and  fifteen  more  than  in  the  1st  ;  in 
the  3rd,  one  hundred  and  ninety-seven  more  than  in  the  1st; 
in  the  4th,  as  many  as  there  were  in  the  1st  and  ord.  How 
many  oranges  did  he  buy? 


Ex. 

VIII 

Add  (1)  22-I-30+29+67 

(6) 

219+315+612+7(»5 

(2)  68+93+87  +  73 

(7) 

602  +  528-1-346  +  648 

(3)  72+90+37  +  57  +  39 

(8) 

736-^932-r7l2  +  836 

(4)  38+4: 

r  +  96  +  83  +  2 

7 

(9) 

968-r&64  +  345+989 

(5)  78+S9-+-6S+58+4 

1 

(10) 

940  +  7 

•60+712  +  502 

(11) 

(12) 

(13) 

(14) 

(15) 

71407 

82079 

96748 

33456 

15161 

90781 

88099 

2.")003 

84771 

8098 

68943 

67005 

84067 

66854 

958 

32600 

74387 

95674 

72984 

49790 

72777 

12345 

98765 

(IS 

99999 

78368 

(15) 

(17) 

) 

(19) 

9466495 

6770821 

2759! 

046 

768400 

7545478 

910146 

5768000 

95320089 

29099 

6544889 

59039587 

6949 

2988607 

■  7400 

596 

459 

849S2759 

9292929 

7683709 

rS534S42 

700897 

7833210 

3684793 

19827 

634 

7856.3412 

(20)  Add  together  nine  hundred  and  twelve,  two  thou- 
saad  and  fifty-eight,  tlirue  thousand  four  hundred  and  forty- 
five,  nineteen  thousand  three  hundred  and  sixty,  twentv- 
MYiiin   thousand   six    hundred    and    forty-three,    thirtj'^-nine 
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thousand  seven  hundred  and  ninety,  fifty-five  thousand 
eight  hundred  and  seventy-nine,  sixty-four  thousand  nine 
hundred  and  seventy-seven,  eight  thousand  two  hundred 
and  eleven. 

(21)  In  the  census  of  1861,  the  population  of  the  counties 
on  Lake  Huron,  was  as  follows  :  Of  Lambton,  twenty-four 
thousand  nine  hundred  and  sixteen ;  of  Huron,  fifty-one 
thousand  nine  hundred  and  fift5'-four ;  of  Bruce,  twenty- 
seven  thousand  four  hundred  and  ninety-nine ;  of  Grey, 
thirty-seven  thousand  seven  hundred  and  fifty ;  of  Simcoe, 
forty-four  thousand  seven  hundred  and  twenty.  What  was 
the  whole  population  of  the  above  five  counties  in  1S61  * 

(22)  In  1861  the  population  of  the  counties  on  the  Ottawa 
river,  was  :  of  Prescott,  fifteen  thousand  four  hundred  and 
ninety-nine  ;  of  Russell,  six  thousand  eight  hundred  and 
twenty  four ;  of  Carlton,  twenty-nine  thousand  six  hundred 
and  twenty  ;  of  Renfrew,  twenty  thousand  three  hundred  and 
twenty-five.  "V^Tiat  was  the  total  population  of  these  four 
counties  in  1861  ? 

(2.3)  In  1861  Toronto  contained  forty-four  thousand  eight 
handred  and  twenty-one  inhabitants  ;  Montreal,  ninety  thou- 
sand three  hundred  and  twenty-three ;  Hamilton,  nineteen 
thousand  and  ninety-six  ;  Ottawa,  fourteen  thousand  six  hun- 
dred and  sixty-nine;  Kingston,  thirteen  thotisand  seven  hun- 
dred and  forty-three  ;  London,  eleven  thousand  five  hundred 
and  fiity-five.  Find  the  total  population  of  these  cities  in 
1861? 

Ex.  IX 


'ind  the  sum  of 

(1) 

(2) 

(3) 

20712 

2012 

22793 

212907 

75005 

27812 

616848 

700764 

38614 

70.3003 

93869 

45693 

1090090 

4202573 

92075 

(4) 

(5) 

(6) 

278653 

2612856 

37613906 

972009 

8906783 

27305638 

2673627 

912227 

209617382 

5009607 

6804.398 

372637867 

27693 

27635398 

J68363352 

986735 

33297653 

27306468 
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(7) 

27'>6()S5G7 
762!i3568 
683927285 
93S6')S5S9 
211839297 
26302562 
397612397 
583967323 
960039368 
543832586 
782395678 

(10) 

72S67S53 

9761)5812 

763S516 

316527308 

275fi07836 

97673904 

268937318 

71S76S926 

203685738 

96359568 

397569387 


(8) 
306738672 

68345658 

928327368 

9283678 

23S:«  16594 

93567836 
207867398 

30673612 
928327563 
568302126 
2023S6517 

(11) 
36S936709 

76385673 
46730S753 
900009900 

90909999 
93S568378 
712U50750 

77807689 
234593368 

99213567 
837346396 


(9) 
39720::685 

2S67S326 
206738638 
728397328 
5634:^639 
91236SS34 
63S3563 

832<.J7609 
603536239 
736397564 
932506593 

(\2) 
378684976 

79(283886 
46S976395 
786347512 
927607038 

90809008 
75S3S5006 
703209600 

87967339 
862006764 
993387535 


(13)  Add  together  nine  millions  four  hnndred  and  sixty- 
six  thousand  four  hundred  and  ninety-five,  threfj  hundred  and 
seventy-five  millions  five  hundred  and  seventy-three  thou- 
sand seven  hundred  and  thirty-five,  seven  humlred  and 
fifty-four  thousand  five  hundred  and  forty-seven,  three  mil- 
lions seven  hundred  and  eighty  nine  thousand  two  hundred 
and  eighty-four,  twenty-nine  millions  eight  hundred  and 
eighty-six  thousand  seven  hundred  and  ninety-nine,  nine 
hundred  and  ninety-t'WT'  thousand  and  eighty-four,  two  hun- 
dred and  ninety-three  thousand  six  hundred  and  ninety-five, 
two  millions  six  hundred  and  eighty-four  thousand  four 
himdred  and  eighty-seven,  three  nullions  five  hundred  and 
ninety-two  thousand  eight  hundred  and  seventy-three,  seven 
millions  eight  hundred  and  forty-nine  thousand  tbxetj  bun- 
dled and  forty-six:. 

(14)  A  farmer  had  forty-four  sheep,  thirty-five  head  of 
<5attle,  fifteen  pigs,  six  horaes.  How  many  animak  had  he 
ftltogethu- 1 
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(15)  In  one  year  a  farmer's  crop  was  as  follo'wa  t  Fiv» 
hundred  ami  twenty-three  bushels  of  wheat,  a  burnlred  an& 
twenty  bushels  of  oats,  «ixty-four  bushels  of  peas,  two  hun- 
dred &nd  thirty-seven  bushels  of  potatoes,  thirty-eight  bush- 
els of  turnips.     How  many  bushels  had  he? 

(16)  A  man  boiight  a  farm  for  sixteen  hundred  and  fifty 
dollars,  he  spent  a  hundred  and  sixty  in  putting  on  it  new 
fences,  five  hundred  and  seveuty-tive  in  building  a  new 
house,  in  repairing  the  bam  and  sheds  two  hundred;  he 
then  sold  it  and  made  a  profit  of  six  hundred  dollars,  flow 
much  did  he  get  for  the  farm? 

(17)  In  1861  the  population  of  the  counties  on  Lake  Erie 
was:  Essex,  twenty-five  thousand  two  hundred  and  eleven; 
Elgin,  thirty-two  thousand  and  fifty;  Kent,  thirty-one  thou- 
sand one  hundred  and  eighty-three;  Norfolk,  twenty-eight 
thousand  five  hundred  and  ninety;  ETaldiraand,  twenty-three 
thousand  seven  hundred  and  eighty;  Welland,  twenty-four 
thousand  nine  hundred  and  eighty-eight.  'What  was  tha 
total  population  of  the  six  counties  on  Lake  Erie? 

SIMPLE  SUBTRACTION. 

12.  Simple  Suptraction  is  the  method  of  finding  what 
number  remains,  when  a  smaller  number  is  taken  irom  a 
greater  number  of  the  same  kind. 

The  number  so  found  is  called  the  Remainder,   or  DiF- 

FERKNCE, 

The  number  subtracted  from,  is  called  the  Minukkd;  the 
number  subtracted,  the  SuBTRAnEXD. 

13.  The  sign  —  called  >n>iU3,  placed  between  two  num- 
bers, means  that  the  second  number  is  to  be  suDtrji(;t?d  from 
the  first  number:  thus  7  —  3,  or  7  minus  3.  means  that  3  is  to 
be  subtracted  from  7,  . ".  7  —  3=4. 

RvIa  for  Simple  Subtraction. 

14.  Rule.  Write  down  the  loss  number  B.nder  the 
greater  number,  so  that  units  may  come  under  units,  tens  un- 
der tens,  hundreds  under  hundreds,  and  so  on;  then  draw  a 
straight  line  under  the  lower  number. 

Take,  if  you  can.  the  number  of  units  in  each  figure  of  the 
lower  number  from  the  numi)er  of  units  in  each  ligure  of  tha 
upper  number  which  stands  directly  over  it,  and  place  the 
remainder  under  the  line  just  drawn,  units  under  units,  tens 
under  tens,  and  ao  on. 

But,  if  the  units  in  anv  fiicnre  in   the   lower  nnm'  ^r   l^- 
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greater  than  tiie  nnmber  of  unita  in  the  fignre  just  above  It, 
then  add  ten  to  the  upper  figure,  and  then  subtract  the  num- 
ber of  units  in  the  lower  tigure  froua  the  number  in  the  up- 
per figure  thus  increaaed,  and  write  down  the  remainder  as 
before. 

Add  one  to  the  next  nnmber  in   the  lower  number,  and 
then  take  this  figure  thus  increased  from  the  figure  just  above 
it,  by  one  of  the  methods  already  explained. 
Go  on  thus  Av"lth  all  the  figures. 

The  whole  dili'erence,  or  remainder,  so  written  down,  will 
be  the  difference  or  remainder  of  the  given  nuxuLera. 
Ex.  1.     Subtract  547  from  859. 
By  the  Rule, 

859  Method.     7  from  9  leave  2,  ic.  7  units  from  9 

547       units  leave  2  units;  write  dovm  2  in  the  units' 

jjff  =3T«>       place.     4  from  5  leave  1;  i.e.  4  tens  from  5  tens 

leave  1  ten;  write  down  I  in  the  tens'  place. 

5  from  8  leiive  3,  i.e.  5  hundreds  from  8  hundreds  leave  3 

hundreds;  write  down  3  in  the  hundreds'  place. 

Ex.  2.     Find  the  difference  between  seven  hundred  »nd 
forty-two  and  two  hundred  and  sixty-eight. 
By  the  Rule, 

742        I  cann6t  take  8  from  2,  ic   8  units  from    2 
268    units,  .  ■.  I  add  10  to  2,  which  makes  12,  8  from 

,.— TTT     12  leave  4;  write  4  in  the  units'  place. 

oin.  —4/4  J  jj^^g  added  10  to  the  upper  number  742,  I 
must .  •,  add  10  to  the  lower  number  268  (so  as  not  to  alter 
the  difference  between  742  and  268),  ».c  268  must  be  made 
278,  or  1  must  be  added  to  the  6. 

Then  I  cannot  take  7  from  4,  i.e.  7  tens  from  4  tens,  .  *.  I 
add  10  to  the  4,  really  10  tens  or  1  hundred  to  the  4  tens, 
which  makes  it  14,  really  14  tens,  then  7  from  14  leave  7^ 
r«dly  7  tons;  write  7  in  the  tens'  place. 

I  have  just  added  10  tens,  or  1  hundred  to  the  upper  num- 
ber, I  must  .'.  add  1  hundred  to  the  lower  number,  i.e.  ^ 
must  add  1  to  the  2,  really  1  hundred  to  2  hundreds,  malcing 
it  3,  really  3  hundreds,  then  3  from  7  leave  4,  really  4  hun- 
dreds; vmte  4  in  the  hundreds'  place. 

Ex.  3.  How  much  gre'ater  is  eight  thousand  two  hundred 
than  six  thousand  three  hundi-ed  aud  nine? 

S'^OO  ^  from  0  I  cannot,  then  9  from  10  leave  1; 

f.7.r.n      write  1  in  the  units'  place;  carry  1,  really   1 

^'^^^       ten,  then  1  from  0  I  cannot,  then  i  from  10 

-1891      leave  9,  really  1  ten  from  10  tens  leaves  9  teiwj 
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write  9  in  the  tens'  place ;  carry  1,  really  1  hundren,  then  4 
from  2  I  [cannot,  then  4  from  12  leave  8,  really  4  hundreda 
from  12  hundreda  leave  8  hundreds  ;  write  8  in  the  hundreds' 
place,  carry  1,  really  1  thousamd,  then  7  from  8  leave  1, 
really  7  thousands  from  8  thousandJa  leave  1  thousand  ;  write 
1  in  the  thousands'  place. 

Nete.,  The  truth  of  all  sums  in  subtraction  may  bo  proved 
by  adding  the  less  nuinber  to  the  difference  or  remainder  ;  if 
this  sum  equals  the  larger  number,  the  ;sum  will  probably 
have  been  worked  correctly. 

Thus,  Proof  of  Ei.  3.  Lees  numb«r  +  reaiauider  ^  6309 
4-  1891  =  8200,  the  gre*t'2r  number. 

Ex.  X 


(i) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

From   18 

27 

39 

55 

86 

568 

759 

Take   14 

15 

1} 

5 

60 

22 

603 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

24 

51 

64 

83 

98 

70 

64 

18 

49 

6 

47 

89 

54 

29 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

200 

547 

896 

702 

soo 

650 

912 

16 

380 

708 

504 

199 

56 

707 

(22) 

(23) 

(24) 

(25) 

(26> 

(27) 

(28) 

£63 

209 

608 

486 

843 

900 

505 

476 

:20 

499 

307 

745 

791 

107 

(29)  Subtract  thirty-seven  from  fifty ;  twenty-nine  froiw 
seventy-one ,  sixty-six  from  one  hundred  and  four ;  ninety- 
seven  from  two  hundred  and  eleven  ,  one  hundred  and  five 
from  three  hundred  and  three,  font  hundred  and  seventy- 
five  from  six  hundred  and  forty -aine. 

(30)  A  gentleman  bought  a'^or8e"'anct  u.  carriage  for  five 
hundred  and  sixty  dollars,  the  horse  was  valued  at  three 
hundred  dollars.  How  much  was  the  carriage  worth  ?  and 
how  much  was  the  horse  worth  more  than  the  carriage  T 

(31)  In  a  school  there  are  75  children,  there  are  28  girls. 
Eow  many  more  boys  than  girls  are  there  T 

(32)  Charles  had  167  marbles,  he  gave  John  49,  -James  65, 
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Thoir.M  all  the  rest  but  19  ;  how  many  marbles  had  Thomjw 
less  th;iu  .1  ainey  ? 

(33)  B}'  how  mnch  does  the  sura  of  6  and  4  excsed  their 
difference  ? 

(34)  A  bny's  father  gave  him  40  cents  to  pay  10  cents  for 
a  slate,  3  cents  for  pencils,  8  cents  for  a  copy-book,  5  cents 
for  ink,  3  cents  for  a  postage  staiii[j  ;  .after  paying  for  the 
above  he  lost  all  but  4  cents  through  a  hole  in  his  pocket  j 
how  much  did  he  lose  ? 

Ei.  XL 


(1) 

(2) 

(3) 

(4) 

(5) 

From 

5467 

7601 

3000 

4536 

5480 

Take 

3546 

3890 

2001 

2297 

996 

(6)  (7) 
7009  8052 
5080   4847 


(8) 

52SI 

597 


(9) 

7210 
3S09 


(10)    (11) 

88S8    5600 
999   2575 


(12) 

(13) 

(14) 

(15) 

(16) 

14748 

54832 

80408 

70007 

43520 

13942 

29G48 

693S5 

69999 

25347 

(17) 
445673 

277594 


(18) 

9200000 

560506 


(19) 
87125391 
6S05O092 


(20) 

650030042 

S4090098 


(21)  What  number  taken  from  three  thousand  will  leave 
one  hundred  and  one?  What  number  added  to  seventy- 
two  thousand  five  hundred  and  seventy-six  wiil  make  one 
million  seventy  thousand  four  hundred  and  nine. 

(22)  The  sum  of  three  numbers  is  twenty-three  thousand 
two  hundred  and  fifty-seven ;  the  first  is  9277,  aul  the  sec- 
ond is  twelve  hundred  and  eighty-three  less  than  the  first ; 
find  the  third  number. 

(23)  What  is  the  difference  between  23047  +  175—368  + 
495  — 132  and  10000  —  8406  —  704  +  7305? 

(24)  When  will  the  Prince  of  Wales,  who  was  bom  in 
the  year  1841,  be  as  old  as  the  Queen  now,  in  the  year  1869, 
is,  v/ho  waa  bom  in  the  year  1819?  How  old  will  the  Queen 
then  be  ? 

(25)  John  says  to  Henry,  I  have  97  marbles;  Henry  re- 
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plies,  I  have  29  Ie«8  than  yon:  Charlie  adds,  I  have  as  many 
as  both  of  you,  leas  25.  How  many  marbles  had  Henry,  *nd 
how  many  had  Charlie? 

(26)  A  man  whoso  yearly  inccm©  is  1000  dollars,  apenda 
84  dollars  for  house  rent,  135  dollars  for  servants,  39  dollars 
in  travelling,  58  dollars  in  clothing,  aa  much  on  his  gai-den 
as  in  travelling  and  clothing,  804  dollars  in  household  bills. 
Will  he  have  saved  anjiihing,  or  bo  in  debt  at  the  end  of  the 
year,  and  to  what  amount? 

(27)  Harry  goes  up  sixteen  steps  of  a  ladder,  which  has 
45  steps,  then  down  7  steps,  then  up  10,  then  down  2,  then 
down  4,  then  up  11,  then  down  9,  then  up  7,  then  up  5,  then 
down  8,  what  step  from  th©  top  and  bottom  will  he  then  be 
standing  upon  ? 

(28)  In  a  union  workhouse  there  are  133  inmates.  The 
number  is  made  up  thus:  infirm  and  able-bodied  70;  able- 
bodied  and  children  105;  children  and  officers  63;  officers 
6.     Find  the  number  of  each  class. 

(29)  A  basket  contained  oranges,  nuts,  and  eggs;  in  all 
1769;  there  were  1696  oranges  and  nuts,  and  1262  nuts  and 
eggs.     How  many  more  nuts  were  there  than  oranges  ? 

(30)  The  population  of  the  counties  on  the  river  St.  Law- 
rence in  18G1,  was  one  hundred  and  seventeen  thousand  nine 
baniired  and  eighty-six,  that  of  those  on  the  Ottawa  river  was 
seventy-two  thousand  two  hundred  and  sixty-eight.  Find 
the  difference  between  the  population  of  these  counties? 

(31)  What  is  the  difference  between  thirty-seven  millionB 
nine  hundred  and  sii  thousand  seven  hundred  and  three, 
and  forty-five  millions  three  thousand  and  eight  ? 

(32)  The  subtrahend  is  fifty-six  millions  two  hundred  and 
twelve  thousand  three  hundred,  the  remainder  seventy-seven 
thousand  three  hundred  and  thirteen-     What  is  fee  minuend? 

(33)  The  minuend  is  sixty-six  millions  three  hundred  and 
four  thousand,  the  difference  twelve  thousand  five  hundred 
and  eighty-BiK.     Find  the  subtrahend. 

(34)  A  man  bought  305  sheep  for  3  dollars  a  bead,  and 
after  spending  45  dollars  on  them  for  food,  sold  them  for  4 
dollars  a  head ;  how  many  dollars  did  he  gain  by  his  bargain  ? 

(35)  For  the  year  18*51  the  Imports  into  Canada  were 
forty-three  milJions  fifty-four  thous^and  eight  huudjcd  and 
Onrty-8Lx  dollars,  and  the  Exports  were  thiity-foui-  miilioua 
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seren  Imndred  and  Ber\'enteen  taoouuid  two  haadred  and 
forty-eisjbt  dollars.  Find  by  how  much  the  Imperta  ejtcewd- 
ed  the  Exports  for  the  year  1861. 

1^.  RoMAX  NoTATiox.  I,  dcnotes  006 ;  V,  five;  X,  ten; 
L,  fifty ;  C,  one  hundred ;  D,  five  hundred ;  M,  one  thousand. 

RtTLK.  Where  any  one  of  the  above  letters  i&  after,  or  to 
the  right  hand  of,  one  of  equal  or  greater  value,  it  is  to  b« 
added  to  it,  but  when  put  before  one  of  greater  value,  it  is  to 
be  subtracted  from  it. 

Thus  11  =  1  +  l=s2,  ni  =  l  +  1  +  1=3,  IV  =  5  1e3sl  = 
4,  VI==5+  1=6,  VIII  =  5  +  1  +  1  +  1=8,  IX  =  10les3  1 
=  9,  Xni  =  10  +  1  +  1  +  1  =  13,  XIV  =  10  plus  5  less  1  =: 
10  +  4  =  14,  LXXIX  =  50+  10  +  10  +  10  less  1  =  70+  9  = 
79,  XC  3=  100  less  10  =  90. 

Note.  A  line  over  a  letter  or  letters,  mcreases  their  Talne 
•  thousandfold:  thua  V=5,  V=5000;  C=iOO,  C=10000a 

Ex.  XIL 

1.  Express  in  the  Ilcman  Notation,  three ;  seven ;  eleven ; 
nine ;  twelve ;  sixteen ;  IS ;  25 ;  28 ;  37 ;  40 ;  53 ;  59 ;  62 ; 
77;  84;  103;  157;  190;  200;  651;  783;  1204;  1527;  1865. 

2.  Express  in  words,  and  also  in  Arabic  figures.  III ;  VI ; 
Vin;  XIII;  XV;  XVU;  XX;  LTV;  LXXXI;  CXI;  DCV; 

VII;  MC;  ilM;  DCCXLIX;  MDCCCLXV. 

SIMPLE  MULTIPLICATION. 

18,  bnrpLB  MiTLTiPLiCATiox  is  a  short  method  of  ra- 
peated  addition;  thus,  when  2  is  multiplied  by  3,  the  num- 
ber obtained  is  the  sum  of  2  repeated  three  times,  which 
Bum=2  +  2  +  2=6. 

The  number,  which  is  to  be  repeated  or  added  to  itself,  is 
called  the  MrLTiPLiCAifB :  thus,  in  the  above  example,  2  is 
the  multiplicand- 

The  number  which  shows  how  often  the  multiplicand  is 
to  be  repeated,  is  called  the  Mtjltipixeb:  thus,  in  the 
above  example,  3  is  the  multiplier. 

The  number  found  by  multiplicatioii,  for  uurtance  6  in  the 
above  example,  is  called  the  Product. 

The  multiplier  and  multiplicand  are  sometimes  called  Fac- 
rOES,  because  they  are  factors,  or  makers,  of  the  prciuct. 

The  sign    x,  called   urro,  or  m0i.ti?ued  by,  placed  be- 
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twcen  two  nxunbera    means    that    the    aombers   are  to  be 
multiplied  together. 

The  following  Table,  called  the  Multiplication  Taelb, 
ought  to  be  learned  consctiy  :  ' 


T. 

■dee      3  times 

4  times 

5  times   1  6  times 

7  times 

i  makes  2  1  makes  3 

1  makes  4,1  makes  5:1  makes  6 

1  makes  7 

2 

..42. 

6 

2    .. 

8    2    ..   10'  2 

..   12 

2  ..   14 

3 

..63. 

9 

3    ..   12|  3    ..   15i  3 

..   IS 

3  ..  21 

4 

..84. 

12 

4        ..       L 

81  4    ..  20   4 

..  24 

4  ..  28 

5 

..   10   5    . 

IB 

5    ..  2 

0   5..  251  5 

..  30 

5  ..  35 

6 

.     12   6    . 

18 

6    ..  24   6    ..  30    6 

..  36 

6  ..  42 

7 

..   141  7    . 

'^l 

7    ..  28   7    ..  35   7 

..  42 

7  ..  49 

8 

..   l&^  8    . 

24 

8    ..  32   8    ..  40   8 

..  48 

8  ..  56 

9 

. .   1  >   9    . 

?7 

9    ..  36   9    ..  45    9 

..  54 

9  ..  63 

10 

..   2(>  10    . 

J(» 

10    ..4 

Olio    ..  SOilO 

..  60 

10  ..  70 

n 

..  1:2  J I     . 

^3 

11     ..   'i4  11     ..  55!11 

..  66 

11  ,.  77 

!l2 

..  i:ijl2    . 

■^Q 

12    ..  ■iail2    ..  6012 
1                      ! 

..  72 

12  ..  84 

8  times        9 

imcs 

10  times        11  times 

12  times 

1  makes  81  1  n 

Laked  9 

1  makes  10    1  makes  11 

1  makes  12 

2 

..     16   2 

..     18 

2     . 

.      20,    :     ., 

22 

2     ..      24[ 

3 

..     24   3 

..     27 

3     . 

.     so!  -)    .. 

33 

3     ..      36! 

4 

..     32   4 

..     36 

4     . 

.      40!    •     .. 

44 

4     ..      48 

5 

..     40   5 

. .     45 

5     . 

.      50    '     ., 

55 

5     ..      60 

6 

..     48   6 

..     54 

6     . 

.      6'/.    ••      .. 

66 

6     ..      72 

7 

..     56,  7 

..     63 

7     . 

7o 

77 

7     ..      84 

8 

..     64|  8 

..     72 

8     . 

.      Sf.     .     .. 

88 

8     ..      96 

9 

..     72j  9 

..     81 

9     . 

.      %■  ■■•     .. 

99 

9     ..    108 

10 

..     80110 

..     90  10     . 

.     100'?  (J     .. 

110 

10     ..    120 

11 

..     8811 

..     9911     . 

.     110  H     .. 

121 

11     ..    132 

12 

..     96.12 

..   IDS  12     . 

1 

.    liu   ;     . . 

132 

12     ..    144 

17.  Ruie  for  8implf.  MuUipiictttion,  when  iJat  multiplier  u 
a  nwmbtr  noi  larger  ^mti  IS, 

Rttle.  Plao«  the  multiplier  undeir  She  multiplicand,  units 
under  units,  and  (if  the  multiplier  be  10,  11,  or  12)  tens  under 
tens;  then  draw  a  line  under  the  mnltijilier. 

Multiply  each  figure  of  the  multiplicand,  beginning  vith 
tho  units,  by  the  figure,  or  figures  of  the  multiplier  (by  means 
of  the  Multiplication  Table). 

Write  down  and  carry  as  in  Simple  Additien, 
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Ex.  1.  Multiply  5S1  by  2, 

By  the  Rule. 
mny  Twice   1    unit   makes  2  tinits;   write  2   In   t)»e 

^        units'  place  of  the  product.     Twice  3  tens  of  unita 
l>|i        make  6  tens  of  units ;    write  6  in  the  tens'  place 

IOG'2  of  the  product.  Twice  5  hundreiljj  of  units  mako 
10  hundreds  of  unite,  or  1  thousand  0  hundred  ;  write  0  in 
the  hundreds'  plAC«,  and  1  in  the  thousands'  place. 

Ex.  2.     Find  the  product  of  50G3  and  ffi. 

By  the  Rule. 

d063  6  times  3  units  =  18  units  ■■  1  ten  and  8  units ; 

6        write   8   units,  carry    1    ten.      Next    6  times   6 

Q^.x_„         tens  =  36  tens,  which  added  to  the  1  ten  carried 

*^'*'  =37   tens  =  3  hunda-eds  and  7   tens;    write  7 

tens  and  carry  3  hundreds. 

Next  6  times  0  hundreds  =«  0,  which  added  to  the  3  hun- 
dreds carried  =  300  hundreds,  write  3  in  the  hundreds' 
place. 

Next,  6  times  5  thousands  =  30  thousands  «=  3  tens  of  tbon- 
sands  and  0  thousands  ;  write  0  in  the  thousands'  place,  aaid 
3  in  the  tens  of  thousands'  place. 

Note.  It  will  be  seen  from  the  Multiplication  Table,  that 
to  multiply  any  number  by  ten,  we  have  only  to  write  0  to 
the  right-hand  of  the  number,  thus,  3  X  1  =3,  3  X  10  =  30; 
also  .5893  X  10  =  58930,  and  589,30  X  10  =  589300. 

Similarly  3  X  100  =  300,  3  X  1000  =  3000,  and  so  on. 

Also  if  any  number  be  multiplied  by  20,  the  result  is  the 
same  as  if  the  number  were  multiplied  by  2,  and  0  written 
on  the  righlihand  of  the  product  ;  thus,  6X20  =  6X2X10 
=  12  X  10  =  120;  also,  60X20  =  1200,  for  60X20  =  60X2 
X  10  =  120  X  10  =  1200  ;  and  so  of  any  other  number. 

Similarly  60  X  200  «=  12000,  60  X  2000  ac  120000,  and  uo  <hl 

Ei.  xin. 

(1)      (2)       (3)      (4)      (5)     (6)      (7)      (8)      ^9) 

Multiply        53      47      88      56      48      60      29      75      27 
By  222233334 


(10)      (li)      (12)      (13)      (14)      (15)      (16)      (17)      (18) 

6v        83        90        67        43        36        99        78        27 

445656667 
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(if>>      (20)      (21)      (22)      (23)      (24)      (25)      (28)      (27) 
53        45        77        69        54        20        99        53        87 


T 

8 

8 

9 

9    10 

10 

11 

ir 

(28) 
91 
11 

(29) 

60 

12 

(30) 
49 
12 

(31) 

687 
2 

(32)   (33) 

800   697 

3    3 

(34) 

278 

4 

(35) 

777 

5 

497 
6 

(37) 
479 

7  ■ 

(38) 
905 

7 

(39) 
835 

8 

(40)    (41) 

487    560 

9    10 

(42) 

538 

11 

(43) 

888 

12 

(44) 

704 

12 

(45)  Supposing  an  acre  of  land  to  produce  39  bushels  of 
v'heat,  how  many  bushels  w-ill  11  of  such  acres  produce,  and 
vhat  will  be  their  value  at  6  shillinga  a  bushel? 

(46)  There  are  21  shillings  in  1  guinea,  and  12  penes  in  1 
shilling;  how  many  pence  are  there  in  3,  7,  12  guineas? 

(47)  Charlie  bou^^ht  of  Quintin  11  rabbits  at  23  cents  ea,cb, 
and  Quintin  bought  of  Charlie  9  hens  at  33  cents  each,  how 
many  cents  had  Quintin  to  give  to  Charlie? 

(48)  What  ia  the  difference  between  12  dozen  and  8,  and 
8  dozen  and  12?     [Note,  1  dozea=12.] 

(49)  A  has  seven  thousand  four  hundred  and  one  pota- 
toes; he  sells  B  fiity-seven  dozen  and  five;  C  one  hundred 
and  twelve  dozen  and  eleven ;  D  two  hundred  and  fif ty-nin" 
dozen  and  nine;  and  E  the  remainder.  How  maoiy  mor* 
did  J/ buy  than  G? 


Ex.  XIV. 

(1) 

Multiply  9048 
By    2 

(2)    (3) 
6849   9873 
2     3 

(4) 
38076 
3 

(5) 
0O57 
4 

(6) 
97068 
5 

(7)     (8) 
69360   80965 
6       5 

(9) 
439090 

7 

(14) 
69432 
12 

(10) 
48508 
8 

(11) 
33069 

7 

(16) 
91537 
12 

(12) 

38476 

9 

(13) 
49216 
12 

(15) 
21357 
11 

32  ARITHMETIC. 

(]7)  Mnltiply  (1)  3S70492,  (2)  4609758,  (3)  85973304.  (4) 
909U853,  (5)  .05680092,  (6)  957654321,  by  each  of  the  follow- 
ing, 2,  6,  3,  7,  4,  9,  6,  8,  11,  and  12. 

(Ijglb  Two  persons  start  from  the  same  place,  and  tra7«l 
in  th^feme  direction,  one  at  the  rate  of  93  miles  a  day,  the 
other  at  the  rate  of  79  miles  a  day  ;  how  far  apart  will  ♦^^hey 
be  at  the  end  of  a  week? 

(19)  If  the  second  person  at  the  end  of  two  days  turn 
hack,  and  travel  each  day  in  the  opposite  direction  the  same 
number  of  miles  as  before;  how  far  will  they  be  anart  at 
the  end  of  a  week? 


18.  Rxde  for  Simple  MxilMpUcation,  when  the  Mv^iplivr  m 
a  number  larger  than  12. 

RuxE.  Place  «he  multiplier  nnder  the  multiplicand,  units 
under  units,  tens  under  tens,  and  so  on  ;  thee  Iraw  a  line 
under  the  multiplier. 

Multiply  each  figure  of  the  multiplicand,  beginning  with 
the  units,  by  the  figure  in  the  units'  place  of  the  multiplier 
(by  means  of  the  table  given  for  Multiplic^'^ion) ;  write  down 
and  carry  as  in  Addition- 
Then  multiply  each  figure  of  the  multiplicand,  beginning 
with  the  units,  by  the  figure  in  the  ten's'  place  of  the  multi- 
plier, placing  the  first  figure  so  obtained  under  the  tens  of  the 
line  above,  the  next  figure  under  the  hundreds,  and  so  on. 

Proceed  in  the  same  way  with  earS  succeeding  figiue  of 
the  multiplier. 

Tlien  add  up  all  the  results  thus  ob*iained  by  the  mle  of 
Simple  Addition. 

Ex.      Multiply  2307  by  35& 
By  the  Rule, 

2307      since  358  =  30+'^  50  +  8,  when  we  mul-' 
358       tiply  by  the  5,  ve  in  fact  multiply  by  50, 
and' 2307  X  50-    115350  ;  again,  when  ws 
multiply  by  the  3,  we  in  fact  multiply 


18456 

Jq??^  by  300,'and  2?07  X  300  =  692100 ;  hence 
it  is  quite  o'ear  that  we  may  multiply 
product  33=  825906  by  the  simple  figures  5  and  3,  if  we  only 
take  c*re  to  place  the  first  figure  in  the  second  line  xmder 
the  tens'  place  of  the  first  Une  s-ad  the  first  figure  of  the 
third  line  under  the  hundreds'  ph»^«3 


SIM  PL  E  AI ULTJPLICA  TION.  J3 

Ex,  2.     Find  the  product  of  758  and  609. 

Since  758,  or  any  other  number,  mnltiplied 
by  0  gives  0  as  a  product,  , '.  in  this  case  we 
multiply  by  9  and  then  by  6,  writing  the  first 
figure  of  the  second  line  under  the  hundreds' 
place,  and  not  under  the  tens'  place  of  the 
461622        line  above,  for  609  =  600  +  9. 

Note  1.  If  the  Multipliek  or  Multiplicaitd,  or  both, 
end  with  cyphers,  we  may  omit  them  in  the  working ;  tak- 
ing care  to  place  on  the  right  hand  of  the  product  as  many 
cyphers  as  we  have  omitted  from  the  end  of  the  multiplier 
or  multiplicand,  or  both.  Thus,  if  270  be  multiplied  by  607, 
and  2700  be  multiplied  by  50700,  we  have 

270  270  In  the  first  case,  when  we 

507  50700  multiply  7  by  7,  in  fact  we 

■jgg  -^ —  multiply  70  by  7,  and  70  X  7 

=  490. 

In  the  second  case,  whei 


135  135 


136890  13689000  we  multiply  7  by  7,  in  fact 

we  multiply  70  by  700,  and  70  X  700  =  49000. 

Note2.     2  X3=2  +  2  +  2  =  G,  and3X2  =  3  +  3  =  6 
.'.2X3  =  3X2;  and  this  is  true  ofi  all  numbers. 

Note.  S.  If  more  than  two  factors  have  to  be  multiplied 
together,  as  2  X  4  X  9,  it  is  termed  coxtintted  Multiplica- 
tion, and  since  2X4  =  8,  and  8  X  9  =  72,  and  .  •.  2  X  4  X  9= 
72,  we  shall  of  course  obtain  the  same  result,  whether  we 
multiply  any  number  by  72,  or  by  its  factors  2,  4,  and  9,  by 
continued  multiplication,  and  so  of  any  other  number. 

35  X72=2520,and35x  2X4X9  =  70  X  4  X  9=280X9= 
2620. 

19.  Numbers  which  are  produced  by  multiplying  together 
two  or  more  numbers  respectively  greater  than  unity,  ai-e 
called  Composite  Nitmbees.  Thus  4  =  2x2,  36  =  6  X  6,  or 
=  2X3X2X3,  and  such  like,  are  Composite  Numbers. 

Numbers  which  cannot  be  broken  up  into  factors,  as  3,  5, 
7,  11,  and  such  like,  are  Prime  Numbers. 

Not-c  4-  The  truth  of  all  results  in  Multiplication  may  be 
proved  by  using  the  multiplicand  as  multiplier,  and  the  mul- 
tiplier as  multiplicand  ;  if  the  product  thus  obtained  he  the 
same  as  the  product  found  at  first,  the  results  are  in  all  prob- 
»bility  true. 


a  ARITHMETIC. 

Ex.  XV. 


(1) 

(2) 

(3) 

(4) 

(5> 

(6) 

Multiply 

463 

678 

276 

601 

94ti 

837 

Hy 

18 

27 

33 

54 

CI 

39 

(7) 

(3) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

793 

407 

869 

917 

692 

909 

305 

463 

30 

55 

89 

46 

73 

88 

715 

608 

(15)      (16)      (17)      (18) 

1263     5613     96732     67628 

36       54       72       64 


(19)  (20)  (21)   (22)   (23)  (24)  (25) 

495  690  417    278    904  3259  15900 

370  480  739    900    803  497  X^QO 

(26)            (27)           (28)            (29)  (30)  (31) 

60733  86370        47672        68109  45094  56888 

9706  90900          5126          20G5  7838  6049 


(32)  (33)  (34)  (35)  (36) 

92035  84009  678000  90058  80108 

8007  7898  876000  90009  7770 


(37)  Find  the  product  of  seven  thousand  and  thirty-nine 
by  four  thousand  seven  hundred  and  nine ;  three  thousand 
nine  hun^ired  and  ten  by  three  hundred  and  lifty  thousand  ; 
eighty-seven  thousand  nine  hundred  by  nine  thousand  and 
six  ;  seven  millions  eight  thousand  and  Sve  by  four  hundred 
thousand  seven  hundred  and  three. 

(38)  Find  the  product  of  the  sum  and  difference  of  four 
hundred  and  ninety-six,  and  three  hundred  and  twelve. 

(39)  Multiply  (1)  973  by  63,  and  also  by  its  factors  3,  3, 
and  7,  and  (2)  33000  by  1560,  and  also  by  its  factors  13,  5,  4- 
and  6. 

(40)  Aa  in  (39)  do  also,  (15),  (16),  (17),  (18). 

Ex.  XVL 

(1)        (2)  (3)  (4) 

Multiply  78689     275832  729817  46481 

By   547       476  6736  938 
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(5)                (6)  (7)                 (8)                    (9) 

40930        92G4397  6707936        6078908        708(J705fi7 

779              9584  9878              6725                97806 

(10)  (11)                         (12) 

6835075  27083679               25058612 

2689  3709                        6289 


(13)  Find  the  product  of  3523725  and  2538. 

(14)  ••  "  277S5SS  and  9867. 

(15)  "  "  79068025  and  1386. 

(16)  "  "  79094451  and  764095. 

(17)  Multiply  five  millions  seventy-six  thousand  eight 
hundred  and  twelve  by  ninety-seven  thousand  six  hundred 
and  thirteen. 

(18)  Multiply  nine  millions  five  hundred  and  seven  thou- 
sand three  hundred  and  forty  by  seven  thousand  and  seven- 
ty-one. 

(19)  Required  the  product  of  twelve  millions  four  hun- 
dred and  eighty-one  thousand  six  hundred  and  thirty,  and 
fifteen  hundred  and  nine. 


SIMPLE  DIVISION. 

20.  Simple  Division  ia  a  short  method  of  repeated  Snb- 
traction;  or,  it  is  the  method  of  finding  how  often  one  num- 
ber called  the  Divisor  is  contained  in  another  number  called 
the  Dividend.  The  number,  which  shews  this,  is  called 
the  Quotient. 

Thus,  the  di\adend  12  di\aded  by  the  divisor  4  gives  the 
quotient  3 ;  and  for  this  reason,  4  -(-  4  +  4  =  12,  and  there- 
fore if  we  subtract  4  from  12,  and  then  a  second  4  from  the 
remainder  8,  and  tlien  a  tliird  4  from  the  remainder  4,  noth- 
ing remains. 

If  however  some  number  be  left,  after  the  di\Tsor  has  been 
taken  as  often  as  possible  from  the  dividend,  that  number  is 
called  the  Remainder;  thus,  II  divided  by  4  gives  a  quo- 
tient 2,  and  a  remainder  3;  for  after  subtracting  4  from  11 
once,  there  is  a  remainder  7;  after  subtracting  4  a  second 
time  from  the  remainder  7,  there  is  a  remainder  3. 

The  sign  -f,  called  By,   or  Divided  by,   placed  bet>7een 
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two  numbers,  signitiea  that  the  first  is  to  be  divided  by  tha 
second. 

Division  is  just  the  opposite  of  Multiplication.  By  the 
Multiplication  Table,  3  X  4  =  12,  and  12-^4  —  3,  or  12-^3 
=  4. 

( 

21.  Rjihfor  Simple  Division,  yelien  the  Divisor  is  a  number 
not  larger  than  12. 

Kuue.     Place  the  divisor  and  dividend  thus : 

divisor )  dividend- 
Take   off  from  the   left   hand  of   the   dividend  the  least 
number  of  figures  wliich  make  a  number  not  leas  than  tho 
divisor. 

Find  by  the  Multiplication  Table  how  often  the  divisor  is 
contained  in  this  number ;  write  the  quotient  under  the 
units'  figure  of  this  number,  and  take  notice  of  the  remainder, 
whether  it  be  any  number  or  0. 

On  the  right  of  the  remainder  (whether  it  be  any  number 
or  0),  conceive  in  your  mind  to  be  placed  the  least  number 
of  the  figures  next  following  in  the  dividend  which  will, 
affixed  to  the  remainder,  make  a  number  not  less  tlian  th«. 
divisor.  Proceed,  as  above,  vrith  this  new  dividend  to  find 
the  next  figure  of  the  quotient ;  taking  care  to  place  after  the 
first  figure  in  the  quotient  a  cypher  for  every  figure  juat 
brought  dowm  from  the  dividend  except  the  last. 

Continue  this  process  till  all  the  figures  in  the  dividend 
have  thus  been  brought  down. 

If  there  be  a  remainder  at  thf  end  of  the  operation, 
write  it  as  a  remainder  distinct  from  the  quotient. 

Ex.  1.     Divide  756  by  3. 
By  the  Rule, 

3)756  Method  of  working.     3  in  7  goes  2  timcji  and 

„  ,^  1  over,  write  2  under  th#  7;  3  in  15  goes  5  times, 

write  5  under  the  5 ;  3  in  6  goes  2  times,  mite 
2  under  the  6. 

Reason.  In  756  the  7=700,  the  5  50,  =  and  the  6  =  6. 
Now  3  in  700  goes  200  times,  and  100  over,  therefore  write  2 
in  the  hundreds'  place,  and  carry  the  100;  then  3  in  100 
+  .'){).  or  150,  goes  50  times,  tlicrcfore  write  •">  in  tlie  tens' 
place;  then  S  in  6  goes  2  times,  therefore  write  2  in  tit 
uniLs'  place. 


SIMPLE  DIVISION 
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Ex.  2,     Find  the  quotient  of  21406  by  7. 
7)-H06  Method  of  working.     7  in  2  goes  no  times, 

„„_„  but  7  in  21  goes  3  times,  write  3  under  the  1  ; 

,,"'  7  in  4  goes  no  times,  7  in  40  goes  5  times  and 

5  over  ;  write  0  under  the  4  and  5  under  the  0  ;  then  7  in  56 
goes  eight  times,  write  eight  under  the  6. 

lieason.     In  21406  the  21  is  =  21000,  the  4  =  400,  and  the 

6  =  6. 

,  • .  the  3  in  the  quotient  =  3000,  the  5  =  50,  the  8  =  8.  and 
the  quotient  is  3058. 

Ex.  3.  Into  how  many  classes  of  eleven  each  can  a  popu- 
lation of  eight  hundred  and  ninety  thousand  three  hundred 
and  eighty-nine  to  be  di\'ided  ? 


11)890.389 

80944  rem.  5. 
i.  e.  80944  classes  and  5 
people  over,  or 
890389=80944X11+5 


1 1  in  8  will  not  go,  1 1  in  89  goes 

8  and  1  over,  write  8  under  the  9  ; 
11  iu  10  will  not  go,  11  in  103  goes 

9  and  4  over,  write  0  under  the*  0, 
and  9  under  the  3  ;  1 1  in  48  go/s  4 
and  4  over,  write  4  under  the  8.  H 


in  49  goes  4  and  5  over,  write  4  under  the  9,  and  rem.  5y 
Ex.  4.     Distribute  six  hundred  thousand  four  hundrg 
fifty-five  apples  in  equal  portions  between  12  families. 


and 


12)600455 

50037  rem.  11 
.  •.  each  family  receives  50037 
apples,  and  there  are  11  ap- 
ples over ;  or 
600455  less  11  =50037  X  12 


12  in  60  goes  5  ;  for  t/e  next 
dividend  we  have  04.7  . '.  we 
write  two  C5q)hers  oryOO  after 
the  5 ;  12  in  45  goe/3  and  9 
over,,  '.write  3  after/;  then  12 
in  95  goes  7  and  y  over,  .  •, 
write  7  after  3,  &jifQnL  11. 


Ex.  XVIL 

Note.     Each  of  the  given  numbers  is  to  be 
of  the  different  di\'isors. 

(1)     88,  93,  98,  103,  100,  by  6,  9,  and  8. 

105,  110,  119,  128,  117,  by  5,  11  and  1/ 
130,  141,  153,  163,  147,  by  6,  12,  an. 
172,  195,  206,  257,  240,  by  6,  8,  anc 
462,  682,  840,  405,  ,555,  by  4,  10,  an^i- 
600,  763,  842,  999,  717,  by  11,  8  an/ 
1210,  6S76,  6063,  5000,  by  9,  12,  a/^L 


(2) 
(3) 
(4) 
(5) 
f6) 
(7) 


Ydad  by  each 
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(8)  2760,  96()4,  8267,  6548,  by  8,  12,  and  10. 

(9)  86246,  72G35,  85490,  35298,  by  12,  10,  and  7. 

(10)  76002,  90009,  53027,  by  11,  8,  and  12. 

(11)  5470698,  93700082,  2060198,  by  8,  10,  and  11. 

(12)  8360047,  6789643,  9889989,  by  7,  9,  »nd  12. 

(13)  How  many  times  can  you  subtract  twelve  from  eight 
hundred  thousand  seven  hundred  and  nine  ?  VVbat  number 
besides  11  will  exactly  di^dde  218581  ? 

(14)  (1)  If  the  dividend  be  84,  the  quotient  9,  the  re- 
mainder 3,  what  is  the  divisor?  (2)  If  the  divisor  be  11,  the 
remainder  7,  the  quotient  146,  what  is  the  dividend! 

(15)  A  woman  bought  11  fowls  at  36  cents  each,  and  sold 
them  so  aa  to  gain  198  cents  ;  what  did  she  sell  each  fowl 
for? 

(16)  A  boy,  having  a  basket  containing  214  plums,  distri- 
buted them  equally  between  his  eight  schoolfellows  and 
hinself ;  the  number  which  remained  over  he  gave  to  his 
schiolmaster  ;  how  many  did  the  schoolmaster  receive  ? 

[V)  The  sum  of  two  numbers  is  45G3,  and  the  leas  num- 
ber i\  9  ;  find  their  quotient. 

(18  Find  the  difference  between  the  product  of  40687  ami 
503,  axd  the  quotient  of  93710562  by  11. 

(19)  A  Bachelor,  who  died  worth  5427  dollars,  left  1500 
dollars  o  charities,  and  the  rest  of  his  property  between  hia 
housekeper,  manservant,  and  cook ;  the  manservant  was  to 
have  tw^e  the  cook  s  share,  and  the  housekeeper  was  to  have 
twice  thtmajiservant's  share  ;  what  did  each  receive. 

(20)  Lthe  sum  of  18  and  30  be  divided  by  their  difference, 
and  the  qutient  be  multiplied  by  the  product  of  16  and  27, 
what  is  tntresult  ? 

(21)  FiE  the  product  of  nine  hundred  and  seven  thousand 
and  fifty  8e\ti  by  six  millions  and  six,  and  find  what  number 
added  to  theesult  will  make  it  exactly  di^dsible  by  nine. 

(22)  A  bScet  contained  282  apples  and  oranges  ;  theie 
were  230  mo  apples  than  oranges.  Find  the  number  of 
oranges. 

(23)  How  ttr^y  penknives,  worth  16  cents  each,  ought  to 
be  exchanged  fc4  gross  of  penholders  at  10  cents  per  dozen, 
and  twenty-nvtg^jore  envelopes  at  16  cents  a  hundred? 
Note,  1  8core=i  i  gross  =  12  dozens. 
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22.  Rule  for  SimpU  Division,  when  the  Divisor  is  a  nutnber 
larger  than  12. 

RcLK.     Place  the  divisor  and  dividend  thus ; 
divisor )  dividend  ( 
leaNing  a  space  for  the  quotient  on  the  right  of  the  dividend. 

Take  ofT  f rom  the  left  hand  of  the  dividend  the  least  num- 
ber of  figures  -".vhich  make  a  number  not  less  than  the  divisor. 

Find  how  many  times  the  divisor  is  contained  in  this 
number ;  write  the  quotient  as  the  left-hand  figure  of  the 
whole  quotient ;  multiply  the  divisor  by  this  figure,  and 
bring  doAvn  the  product  under  the  number  taken  off  from 
the  left  of  the  dividend,  and  subtract. 

On  the  right  of  the  remainder  (whether  it  be  any  number 
or  0)  place  the  least  number  of  figures  next  following  in  the 
dividend  which  will,  affixed  to  the  remainder,  make  a  number 
not  less  than  the  divisor.  Proceed  as  above  with  this  ne 
dividend  to  find  the  next  figure  of  the  quotient ;  taking  c/ro 
to  place  after  the  first  figure  in  the  quotient  a  cypher/ior 
every  figure  just  brought  down  from  the  dividend  ei^ept 
the  last. 

Continue  this  process  till  all  the  figuras  in  the  div/lend 
have  thus  been  brought  do'W'n. 

If  there  be  a  remainder  at  the  end  of  the  operatioi^WTite 
it  as  a  remainder  distinct  from  the  quotient. 

Note.  If  any  remainder  be  equal  to  or  greater  t/an  the 
divisor,  the  last  figure  of  the  quotient  must  be  ch^ged  for 
one  greater. 

Ex.  1.     Divide  1368  by  57. 
By  the  Rule,   . 
57  )  1368  (  24      Method  of  Workinrj.     136  is  fh^cst  rmm- 
114  ber  taken  from  the  left  of  the  diPeud,  into 

^^  which  57  will  go  ;  we  then  say  SA^o  H  goes 

<,o|  2;  wi-ite  2  as  the  first  figure  of/e  quotient 

IL.  on  the  right  hand,  WTite  also  Ir  (product  of 

r>7  ■<  2)  under  136  and  subtract;  we  obtain  a  /"binder  22. 
Then  place  8,  the  next  figure  in  the  dividendj*  the  right  of 
the  remainder;  we  thus  obtain  a  new  divid**  228;  as  be- 
fore 5  into  22  goes  4 ;  write  the  4  to  the  rigW^  the  2  in  the 
quotient ;  and  so  proceed  till  all  the  figure^  the  dividend 
are  brought  down. 
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8  or  228,  and  as  57  X  4  =  228,  .  •.  tlie  aocond  figore  in  the  quo- 
tient is  4,  and  tlic  quotient  is  20  +  4  or  24. 

Note.     Since  1368 -i- 57  =24,  it  followB  that   1368-*-24»» 
57,  and  also  that  57  X  24=  1 368. 

Ex.  2.      Fiu.l  the  quotient  of  1039888  by  5048. 
5048)1039888(206  10398  is   the   least  numbor,   taken 

1009'>  from  the   left   of   the   dividend,   into 

~sn''>^a  which  5048  will  go ;  we  tlien  say  5  in 

30288  ^^  »°®^  ^'  '"^^'^  ^^^^  X  2  =  10096 ;  write 

_! 2  as  the  left-hand  figure  of  the  quo- 

tient, 10096  under  10398,  and  subtract;  we  obtain  a  remain- 
der 302.  Then  we  have  to  place  the  next  two  figures  88  of 
the  dividend  to  the  right  of  this  remainder  to  form  a  num- 
ber 30288  greater  than  the  divisor,  . '.  we  must  write  0  in  the 
quotient  after  2  ;  then  5  in  30  goes  6  times,  and  5048  X  6  = 
30l.'8S,  write  6  in  the  quotient  after  0,  30288  under  30288,  and 
sulrtract ;  there  being  no  remainder,  206  is  the  quotient  ro- 
qvired. 

-Ix.  3.     How  many  times  does  318493585  contain  8607? 

8607)318493585(37004 

25821 
1 

60283  After     obtaining     37    in    the 

60249  quotient,  3  figures  of  the  divid- . 

*      opoK  ^'I'l  have  to    be  brought  down 

3442S  **^  ^®*  *^^   next   signiticant   fig- 

i^ ure   in    the   quotient,    .'.    write 

157  txco  cyphers  in  the  quotient 

8607  contained  37004  times  in  318403585,  and  there  is  a 
remaincr  157;  in  other  words  318493585=37004  X  8607 + 
157,  or  :.8493585  less  157  =  37004  x  8607. 

23.  ^ien  the  divisor  is  a  composite  number,  ariv-i  made 
up  of  twfactors,  neither  of  which  exceeds  12,  the  dividend 
may  be  Aided  by  one  of  the  factors  in  the  way  of  Short 
Division,  i.\  then  the  result  by  the  other  factor.  If  there 
be  a  rema.ier  after  each  of  these  divisions,  the  true  re- 
mainder wibe  found  by  multiplying  the  second  remainder 
by  the  first ivisor,  and  adding  to  the  product  the  first  re- 
mainder. 


Ex.  4.     D-io  56732  by  45. 

9    I_j32,  j.  (?.  56732  units, 
5    r03"r 


45 


em.  5,  i.  e.  6303  nines  and  rem.  5  units, 

^0  reih.  3,  i.e.  1260  foitv-fives,and  rem.  3 nines, 
the  true  rem, 9  ^  ^  units  +  5  units  ^27  +  5,  or  32  units. 
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Therefore  the  quotient  arising  from  the  division  of  56732 
p  45  is  12f^  with  a  remainder  32  over. 


Ex.  XVIIL 
Divide 

(1)  192  by  16  ;  720  by  18  ;  795  by  15  ;  1186  by  19. 

(2)  1035  by  23  ;  1073  by  37  ;  2730  by  42  ;  5432  by  56. 

(3)  4560  by  80  ;  3871  by  49  ;  7744  by  88  ;  6935  by  95. 

(4)  5375  by  25  ;  20526  by  37  ;  25665  by  29  ;  4500  by  45. 

(5)  69230  by  86;  37510  bv  55;  10287  by  81 ;  2:>Ln9  by 

67  ;  25760  by  56  ;  538840  by  76. 

(6)  35626  by  94  ;  31339  by  77  ;  80840  by  86  ;  2S7S2  by 

39  ;  9009198416  by  96  ;  41765250  by  72. 

(7)  88832  by  256  ;  175252  by  308  ;  321776  by  104. 

(8)  653723  by  329  ;  3577926  by  505  ;  542100  by  834. 

(9)  8189181  by  909  ;  4049820  by  745  ;  342004  by  8S3. 

(10)  7848600  by  365  ;  2339100  by  678  ;  90625  by  727. 

(11)  27291888  by  478  ;  30387310  by  397  ;  3273068  by  703. 

(12)  37624792  bv  843 ;  90273189  by  513 ;  53006751  by 

609  ;  30073074  by  358  ;  6307625409S1  by  652. 

(13)  619387042  by  2731  ;  10101255  by  21S5 ;  154725876 

by  3076  ;  63-:^79S014  by  724.3. 

(14)  2015029  by  1004  ;    131636100  by  6487  ;   395494875  by 

6007  ;  50696184  by  1017. 

(15)  4519559744  by  5008  ;  16322S53  by  9300  ;  23617103000 

by  1579;  2106144185  by  2735. 

(16)  142997420      by     3782  ;       19554707200      by      6016  ; 

2828882701578  by  3S706. 

(17)  What  number  multiplied  by  79  will  give  the  Bame 
product  as  257  multiplied  by  5  53  ? 

(18)  How  many  pairs  of  stockings,  at  66  cents  a  pair, 
should  be  given  for  9  dozen  pairs  of  gloves,  at  110  cents  a 
pair  ? 

(19)  What  number  must  be  added  to  thirty  millions  nine 
hundred  and  eighty-four  thousand  and  ti  fry-one,  that  tli« 
sum  may  be  ex.-sitly  diviijible  by  two  iiundred  and  eighty- 
eight  T 

(20)  If  the  sum  of    274   and    \VS  be  mr.ttiplied  by  thfir 
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difference,  and  the  product  be  div-ided  by  176,  what  will  be 
the  quotient? 

(21)  A  farmer  bought  75  sheep  at  4  dollars  each  ;  94  sheep 
at  3  dollars  each  ;  and  lOfi  slieep  at  2  dollars  each  ;  at  what 
jjrice  per  head  must  he  Bell  the  sheep,  so  as  to  gain  147  dol- 
lars by  his  iiargain  t 

(22)  A  hatter  sold  267  hats  for  lOGS  dollars,  gaining  there- 
by I  dollar  on  each  hat,  what  did  each  hat  cost  him  ? 

(23)  If  the  sum  of  103,  29,  and  267  be  divided  by  19,  and 
the  quotient  be  multiplied  liy  57,  and  the  product  be  diinin- 
ishe<.l  by  197,  what  will  the  remainder  be  ? 

(24)  8  lambs  are  worth  16  dollars,  and  15  sheep  are  worth 
60  dollars ;  how  many  of  such  sheep  ought  to  be  given  %. 
exchange  for  840  of  such  lambs  ? 

(25)  The  sura  of  the  product  of  two  numbers  and  355  iS' 
eighty-seven  theusand  four  hundred  and  three ;  one  of  the 
numbers  is  216  ;  find  the  other  number. 

(26)  ^Vhat  number  must  416  be  multiplied  by  to  produce 
154979552? 

(27)  What  number  subtracted  28  times  from  479632  will 
leave  20  as  a  remainder  ? 

(28)  i  farmer  bought  29  bullocks  for  1885  dollars,  and 
a!ter  keeping  them  for  3  months,  and  spending  on  each  5 
dollars  per  month,  he  sold  all  the  bullocks  for  2610  dollars  ; 
what  was  his  gain  on  each  bullock  ?     * 

24.  If  the  Dimsor  terminate  with  a  cypher  or  cypher$,  tiu 
process  of  Division  can  be  shortened  by  the  following  Rule. 

RuLK.  Cut  off  the  cypher  or  cpyhers  from  the  divisor, 
and  as  many  figures  from  the  right-hand  of  the  dividend,  as 
there  are  cyphers  to  cut  off  at  the  right-hand  end  of  the 
divisor ;  then  proceed  with  the  remaining  figures  according 
to  the  Rule,  Art.  21  or  Art.  22.  as  the  case  may  be  ;  and 
to  the  last  remainder  affix  the  figures  cut  off  from  thi>  divi- 
dend for  the  true  remainder. 

Ex.  1  Di\ide  57  by  20. 
2  Qvr  -  57  =  50  -f  7  ;  now  20  goes  2  in  50  with  ren: 

'  '111 10,  .  •.  when  the  5  is  divided  by  the  2,  the  rem 

2  rem.  1.       1  is  really  1  ten,  or  10,  and  the  true  rem.  = 
10  +  7  or  17. 
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Ex.  a     Divide  46431  by  500. 

ic  r^^ACA  91  46431  =46400  +  31,  and  46400  divided 

6,00)4b4,jl  ^,y  500  =  92  with  rem.  400,  .-.  when  the 

92  rem.  4.     464  is  di\'ided  by  the  5,  the  rem.  4  is  really 
400,  and  the  true  rem.  431. 

Ex.  3.     Divide  375340  by  5900. 
59,00)3753,40(63 

354  . '.  quotient  =  63,  and  rem, 

lis  "^^^^ 

177 

36 

Ex.  4.     Divide  563S54  by  10,  by  1000,  and  by  100000.     We 
may  write  down  the  quotient  and  remainder  for  each  ques- 
tion at  once.  ,^ 
Thus :     1st  quotient  =  56385,  and' rein.  =:4. 

2nd  ....  =  563,   ...;  =854. 
3rd   ....  =    6,   ....  =63854, 

Ex.  XIX. 

(1)  Divide  34,  43,  56,  80,  135,  260,  1504,  by  10,  20,  and  30. 

(2)  Divide  237,  840,  673,  291,  6019,  7820,  81229,  327800, 
by  40,  60,  70,  100,  and  200. 

(3)  Divide  79048,  6S70,  890061,  by  240,  1000,  1500,  and 
2600  ;  and  830678103490  by  100000000. 

(4)  806753245 -r  9067. 

(5)  612709066  —  70602. 

(6)  60005836 -r  896. 

(7)  70867509-1-9986. 

(8)  8673456954  —  868. 

(9)  200006783  —  93256. 

(10)  Multiply  14609  by  719  and  divide  the  product  by  8067. 

(11)  How  manj'  regiments  of  lOW  men,  and  also  of  1200 
men,  can  bo  formed  out  of  one  million  one  hundred  thou- 
sand men  ? 

(12)  Add  together  twenty-five  millions  seven  hundred  and 
sixty  thousand  and  thirty-four,  75211379  and  4037S62 ;  sub- 
tract ten  millions  and  seventy-five  from  the  sum  ;  divide  the 
remainder  by  100000. 
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MONEY  TABLES. 

CANADIAN    CURRENCY. 

2fii.     The  silver  coiua  are  :  a    5  cent  piece.  ' 

a  10     " 
a  20     "       " 
a  25     "       " 
;■        ^         a  50     "       " 

100  cents  make  o^c  dc-lla^,  or  SI. 

Note  1.     The  cent  wii,icii  is  made  of  bronze,  is  one  ioch  i" 
diameter,  and  100  cents  Veigh  one  pound  avoirdupois. 

HALIFAX    OR   OLD   CANADIAJf    CURT; KNOT. 

26.  2  Farthings  make  1  Half-penny,  or  ^d. 

2  Half-pence  ....    1  Penny Id. 

12  Pence 1  Shilling Is. 

5  Shillings 1  Dollar    §1. 

4  Dollars 1  Ponnd £1. 

Note  5.     The  farthing  is  writt«;n  thus,  Jd ;  and  three  far- 
things thus,  fd. 

ENGLISH   OR   STERLING   CURRENOT. 

17.             2  Farthings  make  1  Half -penny,  or  ^d. 
2  H alf- pence  ... .    1  Penny     Id, 

12  Pence 1  Shilling la. 

20  Shillings 1  Pound £1. 

The  sovereign,  a  gold  coin  =  20  shillings. 

'L  jie  guinea,  a  gold  coin  not  now  in  use  =21  shillings. 

NoU  3.     The  sterling  pound  =  ^86§  Canadian  currency 

UNITED   STATES   CURRENCY. 

2&.  10  ilills  . . .  .make  1  Cent. 

10  Cents 1  Dime. 

10  Dimes 1  Dollar. 

10  Dollars    1  Eagle 


TABLES— WEIGHTS  AND  MEA-^URES. 
WEIGHTS  AND"  MEASURES. 

TABLE    OF   TROY   WEIGHT. 

29.  Troy  Weight  is  used  in  weighing  gold,  silver,  dia- 
monds, and  other  articles  of  a  costly  nature;  and  also  in 
determining  specific  gravities. 

24  Grains,  gr make  L  Pennj^w-eight    1  dwt. 

20  Pennyweights 1  Ounce    1  oz. 

12  Ounce   1  Pound 1  lb.  or  1  lb. 

TABLB   OW  AVOIRDUPOIS   -WEIGHT. 

30.  Avoirdupois  Weight  is  used  in  weighing  all  heavy 
articles,  which  are  coarse  and  drossy,  or  subject  to  waste, 
as  buttej,  meat,  and  the  like,  and  all  objects  of  commerce, 
with  the  exception  of  medicines,  gold,  silver,  and  some  pre- 
cious stones. 

16  Drams,  dr. make  1  Ounce 1  oz. 

16  Ounces 1  Pound 1  lb. 

25  Pounds 1  Quarter 1  qr. 

4  Quarters,  or  100  lbs 1  Hundredweight     . .   1  cwt. 

20  Hundredweights     1  Ton 1  ton. 

Note^     1  lb.  Avoirdupois  weighs  7000  grs.  Troy. 

table  of  apothecaries'  weight. 

31.  Apothecaries'  Weight  is  used  in  mixing  mediciites. 
20  Grains,  gr make  1  Scruple    ....    1  sc.  or  1  3 

3  Scruples 1  Dram   . . .  .^  .    1  dr.  or  1  3 

8  Drams 1  Ounce 1  oz.  or  1  ^ 

12  Ounces 1  Pound 1  lb.  or  1  h, 

table  of  lineal  measure. 

32.  In  this  measure,  which  is  used  to  measure  distances, 
lengths,  breadths,  heights,  depths,  and  the  like,  of  places  or 
things : 

12  Lines make  1  Inch    11. 

12  Inches    1  Foot   1  ft. 

3  Feet,  or  36  in 1  Yard 1  yd. 

6  Feet    1  Fathom 1  fth. 

5J  Yards,  meaning  5  yards  and  )    1  Eod,  Pole,  )    , 

a  half  yard \  or  Perch  J    ^  P°- 

40  Poles,  or  220  yds 1  Furlong. ...   1  fur. 

8  Furlongs,  or  1760  yds.    1  Mile   1  mi. 

3  Miles 1  League 1  lea. 
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The  following  measurements  may  b«  added,  aa  usefal  in 

certain  cases : 

4  Inches  make  1  Hand  (used  in  meaauring  horeea). 

22  Yards 1  Chain  |    ,       a-  •       i     jv 

100  Links 1  Chain  1   ^"^""^^  ^"  measurmg  land.) 

A  degree  i£  equal  to  60  geographical,  or  nearly  69^  En- 
glish milea. 

TABLB   OF    CLOTH   MEASURS. 

33.  In  this  measure,  which  is  used  by  linen  and  woollen 
drapers : 

2^  Inches  make  1  Nail I  nL 

4  Nails 1  Quarter     ....  1  qr. 

4  Quarters ...  1  Yard 1  yd.       ' 

5  Quarters.  . .  1  Ell  (English). 

6  Quarters.  . .  1  Ell  (French). 

TABLB   OY  SQUARB   MEASURK. 

34.  This  measure  is  used  to  measure  all  kinds  of  surface 
or  superficies,  such  as  land,  paving,  flooring,  in  fact  every- 
thing in  which  length  and  breadth  are  to  be  taken  into  ac- 
count. 

A  Square  is  a  four-sided  figure,  whose  sides  are  equal, 
each  side  being  perpendicular  to  the  adjacent  sides.  See 
figure  below. 

A  square  inch  is  a  square,  each  of  whose  sides  is  an  inch 
in  length ;  a  square  yard  is  a  square,  each  of  whose  sides  is 
a  yard  in  length. 

144  Square  Inches  make  1  Square  Foot. . .  1  sq.  ft.  or  1  ft. 

9  Square  Feet 1  Square  Yard  . .  1  sq.  yd.  or  1  yd. 

30^  Square  Yards 1  Square  Pole. . .  1  aq.  po.  or  1  po. 

40  Square  Poles 1  Square  Rood  . .  1  ro. 

4  Roods 1  Acre 1  ac 

25000  Square  Links  =  i  Rood- 

100000 =1  Acre. 

10 Chains  =  1  Acre. 

4840 Yards  =  1  Acre. 

640 Acres  =  1  Square  Mile. 

Note.  This  table  is  formed  from  the  table  for  lineal  mea- 
sure, by  multiplying  each  lineal  dimension  by  itself. 

TJw.  truth  of  tlu  above  table  will  appear  /rom  thf  /oUowing 
'•onsiderations. 
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Suppose  AB  and  ^C  to  be  lineal  yards  placed  perpendicu- 
'.arly  to  each  other. 

Then  ABCD  is  a  square  yard. 
If  AE,  EF,  FB,  AG,  GH,  HC,  each 
=  1  lineal  foot,  it  appears  from  the 
figure  that  there  are  9  squares  in  the 
square  yard,  and  that  each  square  is  1 
square  foot. 

The  same  explanation  holds  good 
of  the  other  dimensions. 


1 

2 

3 

4 

o 

6 

7 

8 

9 

Table  of  solid  or  cubic  measure. 

35.  This  measure  is  used  to  measure  all  kinds  of  solids, 
or  figures  which  consist  of  three  dimensions,  length,  breadth, 
and  depth  or  thickness. 

A  CUBE  is  a  solid  figure  contained  by  six  equal  squares : 
for  instance,  a  die  is  a  cube.     A  cubic  inch  is  a  cube  whose 
side  is  a  square  inch.     A  cubic  yard  is  a  cube  whose  side  i> 
a  square  yard. 
172S  Cubic  Inches make  1  Cubic  Foot,  or  1  c.  ft. 

27  Cubic  Feet 1  Cubic  Yard,  or  1  c.  yd. 

40  Cubic  Feet  of  Rough  Timber  or 

60  Cubic  Feet  of  He%\m  Timber  1  Load. 

42  Cubic  Feet 1  Ton  of  Shipping. 

12S  Cubic  Feet  of  Fire-w-ood 1  Cord. 

16  Cubic  Feet  of  Fire-wood  ....    1  Cord-foot. 

The  truth  of  the  fmt  part  of  above  table  toill  appear  from 
tlve following  considerations. 

If  AB,  AC,  and  AD  be  per-, 
pendicular  to  each  other,  and 
each  of  them  a  lineal  yard  in 
length,  then  the  figure  DL^  is 
%  cubic  yard. 

Suppose  DH  a  lineal  f'>ot, 
and  JJKLM  a  plane  drravn 
parallel  to  side  DC. 

By  the  table  Art.  34,  tlvere 
are  9  square  feet  in  side  DC. 
There  will  therefore  be  !)  cu- 
bic feet  in  the  solid  figure  DL. 

Similarly,  if    another    line^     ^^HSiHMMHiHHI 


me'' 
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foot  HN  were  taken,  and  a  plane  NO  were  drawn  paral- 
lel to  Hfj,  there  would  be  9  cubic  feet  contained  in  the  solid 
figure  HO. 

Similarly,  there  would  be  9  cubic  feet  in  the  solid  figure 
NE.  ^ 

Therefore,  there  are  27  cubic  feet  in  the  solid  figure  DE, 
or  in  1  cubic  yard. 

Note.  A  pile  of  wood  4  feet  high,  4  feet  wide,  and  8  feet 
long,  makes  a  cord. 

V 

MEASURES  OF  CAPACITY. 

TABLE   OF   WINE   MEASURE. 

36.  In  this  measure,  by  which  wines  and  all  liquids,  with 
the  exception  of  malt  liquors  and  water,  are  measured 

4  Gills make  1  Pint 1  pt. 

2  Pints 1  Quart    1  qt. 

4  Quarts    I  Gallon  ...   1  gal. 

63  Gallons 1  Hogshead.  .1  hhd, 

2  Hogsheads 1  Pipe 1  pipe. 

2  Pipes 1  Tun 1  tun. 

TABLE   OP   ALB   ANT)   BEER    RfEASOKE. 

37.  In  this  measure,  by  which  all  malt  liquors  and  watet 
are  measured : 

2  Pints make  1  Quart   ....  1  qt. 

4  Quarts    1  Gallon  ....  1  gaL 

9  Gallons 1  Firkin  ....  1  tin 

18  Gallons  1  Kilderkin  .1  kiL 

36  Gallons  I  Barrel  ....  1  bar. 

1^  Barrels,  or  54  Gallons  1  Hogshead  .  1  hhd. 

2  Hogsheads 1  Butt 1  butt. 

2  Butts 1  Tun 1  tun. 

TABLE   OF   DRY   MEASURE. 

38.  2  Pints    make  1  Quart    1  qt. 

4  Quarts   1  Gallon  ....  1  gal, 

2  Gallons 1  Peck 1  pk. 

4  Pecks 1  Bushta 1  bu. 

36  Bushels 1  Chaldron .    1  ch. 


TABLES— MEASURES  OF  TIME  4S 

39.     34  Poands  make  1  Bushel  of  Oats. 

4S  Poimds    ....    1  Bushelof  B'kwlicat  Barley  or  Timothy 

60  Poundfl    1  Bushel  of  Flax  Seed. 

56  Pounds    ....   1  Bushel  of  Eye  or  Indian  Corn. 
60  Pounds    ....   1  Bushel   of   \Vlieat,    Potatoes,    Peas, 
Beans,  Onion.,,,  or  Red  Clover  Seed. 

Note  1.  Grains  are  sold  by  the  cuxtal  (100  lbs.),  or  by 
parts  thereoL 

♦  MEASURES  OF  IIMH. 

TABLE    OF   TIMS. 

40.      1  Second  is  written  tnus  I". 

60  Seconds make  1  Minute 1'. 

60  Mirutea 1  Hour 1  hr. 

24  Hours 1  Day    1  day. 

7  Days    1  Week     1  wk. 

4  Weeks,  or  28  days  . .    1  Lunar  month    1  mo, 

365  Days    1  Civil  or  common  year  .1  yr. 

Note  2.     60  minutes  make  1  degree,  or  60'  make  1°. 

A  degree  is  the  S60th  part  of  the  circumference  ot 
a  circle. 

A  year  is  divided  into  12  months,  called  Calendar  Months, 
the  number  of  days  iu  each  of  which  may  be  easily  reiaem 
bered  by  means  of  the  following  lines  ; 

Thirty  clays  hath  September, 
April,  June  and  November : 
February  has  twenty-eight  alone. 
And  all  the  rest  have  thirty-oue  : 
But  leap-year  coming  once  in  four, 
February  then  has  one  day  more. 

Note  S.     A  civil  or  common  jear  =  52  wks,  ]  day, 
A  leap  year  =  366  days. 

Every  year  which  is  di\'i3ible  by  4  without  a  remainder  is 
a  LEAi"  OR  B1S.SEXTILE  Yeak  ;  exrept  those  years  which 
complete  a  century  (i.  e.  a  hundred  years),  the  numbers  ex- 
pressing v/hich  century,  &renot  di\-isible  by  four  ;  thus  1600 and 
2000  are  leap  years,  because  16  and  'JO  are  exactly  di-^ible 
oy  4 ;  but  1700,  iSOO  and  1900  are  uot  leap  yemtn,  because  17, 
18,  and  19  are  uot  exactly  divisible  by  4. 
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MISCELLANEOUS  TABLK. 

4L       12  TJnits    make  1  Dozen. 

12  Dozen     1  (  mosb. 

12  Gross 1  Great  GrosOi 

20  Units 1  Score. 

24  Sheets  of  P&per ....  1  Quire. 

20  Quires    1  Ream. 

100  Pounds 1  Quintal. 

196  Pounds 1  Barrel  of  Flour. 

200  PoondB 1  Barrel  of  Pork  or*Beef. 

Note.  A  sheet  folded  into  two  leaves  is  called  a  folio,  into 
4  leaves  a  quarto,  into  8  leaves  an  octavo,  into  16  leaves  a  16 
mo,  into  IS  leaves  an  18  mo,  &c. 


REDUCTION. 

42.  When  a  number  is  expressed  in  one  or  more  denom- 
inations, the  method  of  finding  its  value  in  one  or  more  other 
denominations  is  called  Reduction.  Thus,  £1  is  of  tlie  same 
value  as  240f/.,  and  7s.  \\d.  is  of  the  same  value  as  342  far- 
things, and  conversely ;  the  method  or  process  by  which  we 
find  this  to  be  ao,  is  Reduction. 

43.  First.  To  express  a  number  of  a  higher  denomination 
or  of  higher  denominations  in  units  of  a  lower  denomination. 

Rule.  Multiply  the  number  of  the  highest  denomination 
in  the  proposed  quantity  by  the  number  of  units  of  the  next 
lower  denomination  contained  in  one  unit  of  the  highest,  and 
to  the  product  add  the  number  of  that  lower  denomination, 
if  there  be  any  in  the  proposed  quantity. 

Repeat  this  process  for  each  succeeding  denomination,  till 
the  required  one  is  arrived  at. 

Ex.  1.     How  many  cents  in  $75.65  cents? 

By  the  Rule, 

$75.65  Reason.      Since  100  cents  make 

100  one  dollar;  $75  =(75  X  100  cts.  > 

-t;nA"j-  ar       tk^c        *  =  7500  cts. ,   . ' .   §75. 65  =  7500 

/ 500 -^  65  =  7565  centa.  ,   J.^      -rrc        * 

+  65  =  /5o5  cents. 

.  • .  S7  5. 65  =  7565  centa. 
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Ex.  2.     Hednce  £2  to  farthings. 
By  the  Rule, 

£ 

2  Recuon/or  the  Ride. 

^  £1=208.,  .-.  £2  =  (2X20)8.= 40s. 

J^  1».  =  12cZ.,  .  •.  40s.=  (40  X  12)d  =  480d. 

^^  Id  =  42. ,  .  • .  480fZ.  =  (480  X  4)g.  =  1 920</. 

4  .  •.  £2  =  403.  =4S0d.  =  1920g. 

1920^. 

Ex.  XX. 
Reduce 

(1)  £709.  16«.,  8d,  to  farthingB. 

(2)  17  mla.,  1  fur.,  2  ft.,  6  in.  to  inches. 

(3)  8  tons,  2  cwt.,  3  qrs.,  5  lbs.  to  drama. 

(4)  612  ac.,  2  r.,  27i  yds.  to  square  inches. 

(5)  10  nds.  5  fur.,  5  po.,  5  yds.,  0  ft.,  5  in.,  5  la.  to  linen. 

(6)  5  ac.,  3  per.,  29  yds.  to  square  inches. 

(7)  17  days  to  minutes. 

(8)  2  lbs.,  11  oz.,  20  grs.  to  grains. 

(9)  2  lea.,  2  mis.,  7  fur.  to  yards. 

(10)  23  cub.  yds.,  1000  in.  to  cubic  inche* 

(11)  13  galls.,  3  qts.  to  gills. 

(12)  220  bushels  to  quarts, 

(13)  3  yrs.,  315  days  to  minutes. 

(14)  27  lbs.,  5  oz.,  IG  (Iwts.  to  grains. 

(15)  47  lbs.,  11  oz.,  G  drs.,  2  sc.  to  grains. 

(16)  £200.  17s.,  8ic/.  to  half-pence. 

(17)  219  ac,  2  r.,  16  per.  to  square  yarda. 

(18)  218  yds.,  2  qrs.,  3  nls.  to  nails. 

(19)  £2376.  19s.,  8^'/.  to  farthings. 

(20)  216  cwt.,  2  qrs.,  17  lbs.  to  pouuda, 

(21)  25°  36'  to  seconds. 

(22)  8  mis.,  3  fur.,  4  yds,  to  inches. 

(23)  £312  17s.,  6ifZ.  to  fai-thinga. 

(24)  106  lbs,  Troy  to  grains. 
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(25)  26  English  ells  to  nails. 

('J6)  37  French  ells  to  nails. 

(27)  £567.  Oa.  Gid.  to  farthing^ 

(28)  287  lbs.,  6  oz.  to  scruples. 

(29)  3  pipes  to  gallons. 

(30)  £200.  19s.,  6id.  to  farthings. 


44.     Secondly.      To  express  a  number  of  lower  denonuncUivn 

or  denoviinations  in  units  of  a  higher  denomination. 

Rule.  Dixnde  the  given  number  by  the  number  of  units 
which  connect  that  denomination  with  the  next  higher,  and 
the  remaiuder,  if  any,  will  be  the  number  of  surplus  units  of 
the  lowei  denomination. 

Carry  on  this  process,  till  you  arrive  at  the  denomination 
required. 

Ex.  I.    Hownumy  tons,  cwt8.,&c.,  are  there  in  27658  drams? 
By  the  Paile, 

Reason  for  the  Rude. 
16  ^e     "T55^_irt<i«.    16dr8.=lo2.,.-.  2765S-rl6  =  1728 

oz.  +  10  drs. 

1728  oz.-rl6=  108 
lbs.  +  0  oz. 
.  lOSlbs. -H-25=4 

qrs.  +  S  lbs. 
.'.  4  qrs.H-4  =  l 

cwt.  +  0  qrs. 
'  1  c-ivt.,  0  qrs.,  8  lbs.,  0  oz.,  10  drs. 
.'.  27658  drams=  1  cwt.,  0  qrs.,  8  lbs.,  0  oz.,  10  drfc 

Ex.  2.     In  17392  cents,  how  many  dollars  and  cent«. 
By  the  Rule, 

no  I    17.392  Reason  for  the  Riih. 

100  ^,f.       17QQ     o  100  cents  =  SI,  .-.  17392  cts. -5- lOU 

(  ^"I_ii2r~^  =S173  +  92  cts.,  .-.   17392  oents 

SI 73— 92  cts,       ==$173.92  cts. 

Note.     From  the  above  example,  we  see  that   by  cutting 

ofT  the  last  2  figures  on  tlie  right  of   any  number  of  cents, 

?ives  the  dollars,  and  the  figures  so  cut  ofl  will  be  the  centa. 


Rednoo. 
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Ex.  XXI. 


123290  farthings  to  pounda. 

13172  grs.  to  lbs.  Troy. 

18191  pts.  to  gallons. 

How  many  leagues  in  76787568  inches? 

How  many  tons,  &c.,  in  2007008  drams? 

How  many  acres  in  93827  perches  ? 

In  167812  grs.,  how  many  lbs.  Troy? 

In  87567 65G37  lines,  how  many  mileB,  &c.? 

In  7678678956  drs.,  how  many  tons,  &c.? 

In  121605  in.,  how  many  miles,  &c.? 

In  98006  grs.,  how  many  lbs.  Troy,  &c.? 

lu  2022752  drs.,  how  many  tons,  &c.? 

How  many  lbs.,  ozs.,  drs.,  &c.,  in  702917  grs.? 

How  many  years  (365  ds. ),  &c.,  in  1727893  seconds  T 

How  many  acres,  &c.,  in  172425  yards? 

How  many  yards  in  1 3856832  cubic  inches  ? 

How  many  acres  in  1244160000  sq.  inches  ? 

How  many  yards,  &c.,  in  500  nails? 

In  131075  seconds,  how  many  degrees,  &c.? 

In  31557600  seconds,  how  many  days,  &c.? 

In  219612  pts.,  how  many  hogsheads  of  beer? 

In  300738  pts.,  how  many  hogsheawia  of  wine? 

In  912715  lbs.,  how  many  bushels  of  wheat? 

In  1000000  lbs.  of  oals,  how  many  bushels  ? 

In  72G3  lbs.  of  timothy  seed,  how  many  bushels  ? 

In  30747  cents,  how  many  dollars  ? 

How  many  pounds,  &c.,  in  973647  farthings  ? 

COMPOUND  ADDITION. 

45.  Compound  Addition  is  the  method  of  collecting 
several  nuniljers  of  tlie  same  kind,  but  containing  difl'erent 
denominations  of  that  kind,  into  one  sum. 

RuLK.  Arrange  the  numbers,  so  that  those  of  the  8am«i 
denomination  may  be  under  each  other  in  the  same  coluniu. 
and  draw  a  line  below  them. 
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Add  tho  namhers  of  the  lowest  denoniiiiation«  togethei 
»nd  find  by  Reduction  how  many  noits  of  tho  next  higher  de 
nomination  are  contained  in  this  sum. 

Write  the  remainder,  if  any,  under  the  colama  jq«t  added, 
and  carry  the  quotient  to  the  next  column. 

Proceed  thus  with  all  tho  columns. 

Ex.  1.     Add  together  $21.97,  $28.76,  $38.39. 

By  the  Rule, 

$21.97  The  sum   of   the  right-band  colnmn  is  22  ; 

$28.76  write  2  under  that  column,  and  carry  2  to  the 

$38.39  next ;  the  sum  of  the  next  column  together  with 

.,„„  ..-,  the  2  carried  is  21  ;  write  1  under  that  column 

i        *iid  carry  2  to  the  next,  and  bo  on;  the  same 

way  as  was  done  in  the  Simple  Rules,  &nd   for  the   same 

reason. 

Ex.  2.  Find  the  sum  of  £6.  6«.,  £3.  IZs.  0|d,  £33.  15«. 
llicZ.,  and  £43.  Os.  S^d. 

\q.  4-  27.  +  Zq.  =65.  =  1  J(Z.  •.  write  down 
€  I.        d.      )^d.,  and  carry  Id. 

6  .       6.0  Then  Id.  +  Sd.  +  ll£Z.  =  20(i.=xl«.  8d.; 

3  .     13  .     Of      write  down  Sd.,  and  carry  Is. 
35  .     15  .     Hi        Then  Is.  +  15s.  +  13.«.  +  6s.  =35s.  =  £l. 
43  .       0.8:^     15s. ;  -write  down  15s  ,  and  carry  £1. 


£88  .     15  .      8i 


Then     £1  +  £4."^  +  £35  +  £3  + 
£88  ;  write  down  £88. 


yofe.     The  method  of  proof  in  the  Compound  Raleh  is  the 
■amo  as  in  the  Simple  Rules. 


E 

Add  together, 

(1)    $26.79         (2)    6  . 
$39. 17                  8  . 
$28.68                  5  . 

X.  XXII. 

M.              d. 

9  .     8 
10  .     4 
12  .     3 

A3.    ^ 

(5) 

lbs. 
17 
12- 

17 

qrs. 
(3)     2. 
6  . 
1  . 

Ibtk.        oz. 

17  .      12 

24..     13 

6..       § 

10 

lbs.    oz.    dwt.      gr. 

(4)     35  .  3  .     4  .   12 

27  .  8  .   14  .  22 

41  .  9  .  17  .   10 

2  .  3  .   13  .  21 

[6 

oz.    dr. 
.8.2 
.  10  .  6 
.     6.4, 
.  11  .  7 

^     / 

Bc.      gr. 
.1.5 
.  0  .    19 
.  2  .   18 
.  2  .   19 

^ri  T  %.  I 


COMPOUND   SUBTRACTION, 


tons  cwt.  qre.  !bs.  o«. 

(6)  $  286.97 

( 

[7)   21  .  16  .  2  .  24  .  10 

6126.35 

26  .  5  .  1  .  22  .  9 

517.68 

1  .  17  .  3  .  19  .  12 

9612.07 

19  .  12  .  0  .  18  .  9 

712.15 

218  .  10  .  1  .  12  .  8 

yds.  qre.  nla. 

mis.  fvir.  per.  yds.  ft.)  /  0  S6 

(9)   2.3.8.2.2   ^  / 

25  .  7  .  21  .  4  .  1   /  C 

3  .  6  .  23  .  2  .  0  f—7, 

(8)  27  .  2  .  3 

35  .  3  .  2 

217  .  1  .  3 

89  .  2  .  2 

17  .  4  .  19  .  3  .  2 

207  .  3  .  2 

29  .  5  .  16  .  1  .  1 

£   *.       d. 

dys.  bre.  min.  sec. 

(10)  38  .  6  .  11 

(11)   2  .  16  .  16  .  17 

27  .  22  .  22  .  33  -  /  97 

29  .  16  .  8i 

39  .  17  .  6| 

19  .  21  .  30  .  37  "  ' 

21  .  18  .  7 

28  .  23  .  39  .  50 

15  .  17  .  8 

36  .  20  .  45  .  55 

ac.  ro.  per.  yds.  ft.    iii.  i  / /'. 
5.0.  7  .  13  .  2  .  &  jl  J    * 

(12)  $2219.64 

( 

[13) 

3812.75 

7.3.  9  ,  22  .  8  .  107   /  •»  C 

913.25 

9  .  1  .  16  .  29  .  2  .  96 

837.19 

19  .  2  .  22  .  27  ,  6  .  lOS 

687.29 

0  .  3  .,  7  .  28  .  3  .  12 

U/ns  cwt.  qre. 

lbs. 

oz. 

dra. 

(14)  23  .  15  .  2  . 

20 

.  5 

.  0       (15)  $5617.28 

21  .  17  .  0  . 

24 

.  1 

.  13            208.09 

43  .  19  .  3  . 

24 

.  15 

.  15            516.99 

3  .  9.2. 

17 

.  13 

.  11           3712.89 

6  .  6.1. 

0 

.  7 

.  8            984.75 

COMrOUND  SUBTRACTION. 

4<l.  CoMPOUNT)  Subtraction  is  the  methcd  of  finding  the 
difference  hetween  two  numbers  of  the  same  kind,  but  con- 
taining difl'erent  denominations  of  that  kind. 

RuLR.  Place  the  less  number  below  the  greater,  so  that 
the  numbers  of  the  same  denomination  may  be  under  each 
other  in  the  same  column,  and  draw  a  line  below  them. 
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Begin  at  the  right  hand,  and  subtract  if  pop.ible  each 
number  of  the  lower  line  from  that  which  stauda  above  it, 
and  set  the  remainder  underneath. 

But  when  any  number  in  the  lower  line  ia  greater  than  tho 
number  above  it,  add  to  the  upper  one  as  many  units  of  the 
same  denomination  as  make  one  unit  of  tho  next  higher  de- 
nomination;  subtract  as  before,  and  carry  one  to  the  number 
of  the  next  higher  denomination  in  t'lu'  lower  line. 

Proceed  thus  throughout  the  coIuihub. 

Ex-  L     From  £51,  0«.  8i<i.,  take  £47.  18«.  7J<i 

By  the  Rule, 

gi  A       gl  Method   of  working.     I   cannot  take 

47  '      18  '     7I  ^'  ^™  -7-'  ^^  ^  *'^'^  ^'^-f  °^  "^I-'  *^  *^® 

— ! ' 2q.,   making  it  67. ;  then  '3^.  from  67. 

£3  .       2  .     Of  leaves  3ij, ;  write  down  the  87. ;  in  order 

to  increase  the  lower  number  equally  with  the  upper,  I  add 

Id.  to  the  Id.,  making  it  8r^. ;  then  8d.   from  8d.   leaves  0(/. ; 

write  down  Oil.     I  work  the  remaining  colomna  in  the  same 

way,  and  find  the  required  answer. 

Ex.  2.     From  $978.29  take  $678.93. 

$978  29 

Sij-cno  This  example  is  worked  in  the  same  way 

M  Simple  bubtraction- 

$299.36 


Ex. 

XXIII. 

(1) 

£ 
33  . 

18  . 

t. 

17 

8 

d. 
.     4 
.  10 

(2) 

lbs. 
27 
17 

ox  dra.  sa   yrs. 
.  8  .  6  .  2  .  15 
.  9  .  3  .  1  .  19 

(3) 

lbs. 
12  . 
9  . 

oz. 

6  . 

7  . 

dwt. 

3 

16 

(4) 

mlB. 
25 
22 

fur.  p€r.  yda.  ft. 
.  6  .  32  .  4  .  2 
,  7  .  37  .  3  .  S 

(5) 

yds. 

106 

92 

qrs. 
.  1 
.  3 

nls. 
.  2  . 
.  3  . 

to. 
I 

ce) 

fl.  yd».  e.  ft  e.  te. 
325  .  22  .  101 
2D6  .  25  .  386 

ac.     ro.    per.      yds.     ft.     la.  wkB.  dya.     hni.   aiin.    sec 

(7)    29  .  2  .  27  .  29  .  2  .  6       (8)    7.5.     6  .  36  .  17 

27  .  3  .  2t<  .  27  .  8  .  8  6  .  6  .  20  .  46  .  20 
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(0) 

129  .  16  . 
75  .  18  . 

$2967.78 
1898.89 

ac.   ro. 
297  .  1  . 
189  .  2  . 

mis.  fur. 
117  .  0  . 

89  .  7  . 

d. 

3 

per. 
23 
28 

per. 
27 
38 

(1 

oordg. 
(12)  193  . 
97  . 

yda.  ft.   in. 
.2  .  1  .  101 
.  2i  .  2  .  127 

yds.  ft.   in. 
.5.1.  9 
.  4  .  2  .  11 

cwt.  qre.  lbs,   OE.  drs. 

0)  7  .  2  .  15  .  6  .  12 

6  .  3  .  24  .  10  .  14 

(11) 

eft, 

107      (13)  $325.68 

125           2y7.9'.» 

(14) 

c.  vda.  c.  ft.  c.  in. 

(15)  278  .  3  .  1127 

198  .  8  .  1478 

degs.   min.   mc. 

(17)  29  .  29  .  38 

22  .  49  .  59 

tons.  cwt.  qr»,  Ibe.   oz.  drs.       vds.   qra.  nls.  in. 
(IS)  293  .  16  .  1  .  21  ,  6  .  15  (19)  1209  .1.1.1 
287  .  19  .  2  .  22  .  11  .  14      1198  .  2  .  2  .  1| 


bu.   pk.  gal.  qt. 

'20)  268  .  2  .  1  .  1 

197  .  3  .  1  ,  3 


bu.   pic.  gaL  qt. 

(21)  19672  .0.1.1 

18998  .3.1.3 


COMPOUND  MULTIPLICATION. 

47.  CosiPOUND  Multiplication  ia  the  method  of  finding 
the  amount  of  any  proposed  compound  numVjer,  that  is,  of 
any  ntii-aber  composed  of  different  denominations,  but  all  of 
the  same  kind,  when  it  is  repeated  a  given  number  of  times. 

RuLR.  Place  the  multiplier  under  the  lowest  denomina- 
tion of  the  multiplicand. 

Multiply  the  number  of  the  lowest  denomination  by  the 
multiplier,  and  find  the  number  of  units  of  the  next  denom- 
ination tontained  in  this  first  product ;  if  there  be  a  re- 
mainder, write  it  down  ;  for  the  second  product,  multiply  the 
number  of  the  next  denomination  in  the  multiplicand  by  the 
multiplier,  and  after  addmg  to  it  the  above-mentioned  num- 
ber of  units,  proceed  with  the  result  aa  with  the  first  product. 

Carry  this  operation  through  with  all  the  different  denom- 
inations of  the  multiplicand. 

MuUiplkr  not  grtater  than  12. 


£ 

«. 

d. 

1  . 

14  . 

■  n 
11 
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Ex.  1.     Multiply  £1.  Us.  9|rf.  by  11. 

37.  X  11=337.  =  8|^^.;  write  down  J<f.j 
then  9<i.  X  ll  +  8rZ.  =i)9fZ.+ 8c/.  =  107r/!.=S«. 
lit/. ;  write  down  lid. ;  then  14«.  X  11  +  8«. 
=  154a.  +  8s.  =  lG2,s.  ^  £8.  2«. ;  Mrrite  down 
£19  .  2  .  Hi  2s.;  then  £1  X  ll  +  £Sac£19;  write  down 
£19. 

Ex.  2.     Multiply  S27.78  by  9. 

C9y  yg  In  this  example  we  do  the  same  as  in 

"  '  Q  Simple  Multiplication,   obeerving  to   place 

— the  point  separating  the  dollars  and  centa 

$250.02  Ij^  ij^  proper  place. 


Ex.  XXIV, 

£       s.      4.                lbs.     oz.  drs.   sc  lbs.     ok  dwt.  gn. 

(1)     12  .  9  .  6       (2)     17  .  5  .  6  .  2  (3)     18  .  6  .  5  .  10 

2                                      3  4 


yds.  qrs.    nls.  mis.   fur.    per.    yds.   ft. 
(4)    27  .  3  .  3         (5)  27  .  7  .  26  .  4  .  2  (6)    $237.19 
5  6                 7 

c-vt.  qrs.  lbs.  oz.  dra.  mis.  fur.  per.  yds.    ft.     In. 

(7)  16  .  0  .  17  .  0  .  15    (8)  6  .  4  .  6  .  2  .  i  .  9  (9)  $609.93 
8  9            ]0 

vks.  dys.   hrs.    min.  »c.    ro.     per.  yds.      fl.  In. 

(10)    7  .  5  .  18  .  16  ■  (11)    7  •  3  .  29  .  20  .  1  108 

11  12 


£         (.        d.  Ib3.     OS.    drs.    sc.  bu    pk.   qt. 

(12)    20  .  17  .  7i       (13)    74  .  11  .  5  .  2       (14)    7.3.1 

7^  12  3 

<yg.  hrs.  mln.  pal.        qt.    pt.  dys.     hrs.  min.  sec. 

aS)     2  .  3  .  59    (16)    4554  .3.1     (17)    365  .  5  .  48  .  57 

10  11  12 


& 

>. 

d 

ac 

ro. 

per. 

OH) 

73  . 

17 

■   8i 
11 

(19) 

14 

.  3 

.  39 
9 

(20) 

297.68 
12 

COMPOOND  MULTIPLICATION.  59 


(21) 

bo.    pk.  pal.       £        ».        d.                   ll>a.  or.  dwt.  gre. 

2782  .2.1  (22)  70  .  0  .  IH  (23)  18  .  3  .  14  .  5 

9            12                12 

(24) 

£        t.      d. 

1917.76     (25)  17  .  15  .  Of      (26)  $1875.25 
8                 9               12 

mis.  fur.  per.  yd* 
(27)  54  .  3  .  18  .  6 
7 

2  . 

3  . 

17 
9 

26 

.  1 

7 

//  the  Multiplier  be  a  composite  number,  each  of  vohote  fax:- 
tors  is  less  than  12,  multiply  by  one  of  them,  and  the  resulting 
product  by  another,  and  so  on,     Tl^e  last  product  so  obtained, 
is  the  required  product. 
Find  the  product  of  2  c-?rt.,  3  qr.,  17  lbs.  by  63. 
cwt.  qrs.    ItM. 

The  factors  of  63  are  9  and  7.  First,  we 
multiply  by  9  and  the  product  we  get  by  7  ; 
which  clearly  is  the  same  as  multiplying  2 
cwt.,  3  qr.,  17  lbs.  by  63. 

Note.     The   sanic   result  is   obtained,  by 
183  .  3  .  21     taking  the  factor  7  iirst,  and  then  the  9. 


Ex.  XXV. 

M.     ro.  pe*  mU.    fur.  p«r.                       A        «.       d. 

(1)    66  .  2  .  9  (2)    27  .  6  .  9             <3)     19  .  11  .  4 

28  54  144 

Ibe.     dwt.    gn.  &       t.       d. 

(4)    21  .  13  .  17  (5)     17  .  11  .  8i 

77  20 


ewt.  qrs.     lbs.      ot      drs.  £         ». 

(7)    2  .  3  .  23  .  12  .  6       (8)    72  .  19 
63 


(6) 

yds.  qr. 
27  .  1 

nia. 
.  3 

in. 
'54 

d. 
9S 
81 

(9i 

$209.18 
35 

0.  vda.  e.  ft.   c.  in.  lbs.    01.    dwt.    pn.  M         m.         d. 

(10)     17  .  21  ,  57     (11)   3  .  8  .   15  .  13    (12)   42  .   10  .  9^ 
84  49  88 
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dys,    hra.    min.    aec,  lbs       oi.    dra.    m. 

(13)    6  .  17  .  39  .  -20                       (14)  74  .   11  .  6  .  2 

120  84 


lb0. 

oz. 

d«t. 

.    gri. 

£ 

1. 

d 

(15) 

6  . 

,   2 

.  3 

.  17 

53S2 

(16) 

13  . 

.  7 

■   4J 
275 

ac.     ro.    per.    yds.     ft.     In.  mis.    fur.  per.  yds.   ft.    in. 

(17)    20  .  2  .   17  .  15  .  3  .  3       (18)    2.6.2.3.0.5 

64  376 


£       *.        i.  bu.    pk.    jTiil. 

(19)    2  .  6  .  8i  (20)     $237.15  (21)     10  .  2  .   1 

900  500  800 


When  the  Multiplier  is  not  a  Composite  number  and  larger 
than  12,  the  easiest  method  will  be  to  split  the  number  into  fa<^ 
tor$  and  parts  : 

Thus,  29  =  4X7  +  1;  19  =  6x3  +  1;  39  =  12x3  +  3. 

Ex.  1.     Multiply  £2579.  Os.  O^d.  by  2331. 
2331=2000  +  300  +  30+1. 

=1000  X2+100X3+  10X3+  1. 

s=lG  X  10  X  10  X  2  +  10  X  10  X  3  +  10  X  3  +  I. 

£  ».       d. 

3579  .  0  .  Of  for  1 
10 


25790  .  0  .  7i  for  10 
10 


257900  .  6  .  3  for  10  X  10,  or  100 
10 


2579003  .  2  .  6  for  iOO  X  10,  or  1000. 


5158006  .  5  .  0  for  1000  X  2,  or  2000. 

add  773700  .  18  .  9  for  £257900.  6s.  3d.  X  3,  or  for  300. 

add  77370  .  1  .  lOJ  for  £25790.  Os.  l^d.  X  3,  or  for  30. 

add   2579  .  0  .  0|  for  I. 

«)Tl656  .  6  .  Si  for  2000  +  300  +  30  +  1,  or  2331, 


COMPOUND  DIVISION.  61 

Ex.  XXVI. 

owt,  qra.    lb*,    oa.  lbs.    oji.   dwt.   grs.  a      #.       a. 

fl)    3  .  3  .  21  .  6        (2)    6  .  2  .  3  .   ]7       (3)    2  .  6  .  9i 

89  5463  908 

cwt.  qn.    lbs.     OS.   in.  &       $.    d. 

(4)    2  .  3  .  23  .  6  .  7  (5)    4  .  18  9i 

627  561 


Iba.     oa.  drs.    sc.    grs. 
(6)     15  .  2  .  3  .  2  .  7 
712 


(7)  If  a  man  gets  $2.25  a  day,  how  much  will  that  be  in 
209  days  ? 

(8)  WTien  wheat  is  a<3lliiig  for  .?1.27  a  bushel,  how  many 
dollars  will  a  farmer  get  for  a  load  of  52  buehels  of  wheat? 

(9)  A  butcher  had  an  ox  weighing  1625  lbs.,  live  weight, 
at  6  cents  a  pound  how  much  will  he  have  to  pay  altogether  ? 

(10)  A  boiler-builder  bought  29  boiler  plates,  each  weigh- 
mg  1  qr.,  17  lbs.,  8  oz.,  what  was  the  weight  of  the  whole  of 
chem  ? 

(11)  If  the  Government  of  Ontario  sells  one  hundred  thou- 
sand acres  of  wild  land  for  forty  cents  an  acre,  how  many 
dollars  will  it  obtain  for  the  whole? 

COMPOUND  DIVISION. 

48.  CosTPOUND  DrvisiON  is  the  method  of  dividing  a  com- 
pound number,  that  is,  a  number  composed  of  several  denom- 
inatioua,  but  all  of  the  same  kind,  mto  aja  many  equal  parts 
as  the  divisor  contains  units  ;  and  also  of  finfling  how  often 
one  compound  number  is  contained  in  another  of  the  same 
kind. 

When  the  Divisor  m  a  number  either  larger,  or  not  larger 
than  12. 

Rule.  Place  the  numbers  as  in  Simple  Division;  then 
find  how  often  the  divisor  is  contained  in  the  highest  denomi- 
nation of  the  di'i'idend ;  put  this  number  down  in  the  quo- 
tient ;  multiply  as  in  Simple  Division  and  subtract. 

If  there  be  a  remainder,  reduce  that  remainder  to  the  next 
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inferior  denominfttion,  adding  to  it  the  nnmber  of  that  da* 
/  Domination  in  the  dividend,  and  repeat  the  division. 
'      Curry  on  this  process  through  the  whole  dividend. 

WJien  the  Divinor  is  less  than  If. 

Ex.  1.     Divide  £676.  19s.  »i</.  by  11. 

11 1 676      19       9i  £676  -r- 1 1  gives  £61  as  a  quotient 

-        '         '    ^  and  £5 over;  £5+19s.  =  119»-..  1 19s. 

61  .  lU  .  lOi  rem.&/.-r  11  gives  lOs.  as  a  quotient  and 
9«.  over;  9«.  +9rf.  =;117rf.,  117(i. -f-11  gives  lOd.  as  a  quotient 
and  7(1.  over;  7<i.  +2q.  =30q.,  30q.  -r  11  gives  2  as  a  quotient 
and  rem.  8q. 

When  the  Divisor  is  fjreater  than  12  and  not  a  Composite 
number,  the  work  may  stand  thus : 

Ex.  2.     Divide  £297.  4«.  8rf.  by  7a 

By  the  Rule, 

£.        e.     d.  We  first  subtract  £4  taken  73 

73)297  .  4  .  8  (£4  times,   i.e.   £292  from  £297.   4.s. 

292  ^d.,  there  remain-s  £5.  4x.  Sd. 

~5~  Now   £5.   4*.    S(/.  =  104s.   M., 

20  [add  the  40.1  irom  this  we  subtract  Is.  taken 

7S\7fu7T                  '  "^^   times,    i.e.    73s.    from    104s., 

'    no  there  remains  Sis.,  . '.  there  is  Is. 

'Jl in  quotient. 

31  31s.  Sd.  =aSOrf.,  from  this  we 
12  [add  the  8d.]        subtract  5rf.  taken  73  times,  i.e. 

73  j~3S0  (  5<i.  365rf.,  there  remains  15(/.  over 

•5f]5  .•.£4.  Is.  bd.  goes  73  times  in 

^-r^  £297.  4«.  84.,  and  Ibd.  over, 

lo 
.•.  the  Quotient  is  £4  1«.  5rf.  and  \bd.  over. 

IT/ten  ^Ap  Dit*isor  is  a  Composite  number  greater  than  12, 
we  may  divide  as  in  Ex.  1,  successively  by  each  factor,  and  the 
last  quotient  so  obtained  will  be  the  required  quotient. 
Ex.  3,     Divide  975  mis.,  3  fur.,  24  per  by  56. 
Since  56  =  8  x  7,  the  work  may  stand  thus: 
mis,      fui.    per. 
8       975  .  3  .  24  Note.     The  same  result  -w^ould  bo  oh- 

j7>^      n"     jg         twined  fey  dividing  finst  by  7  and  then 


7 


17  .  3  .  14 


by  8. 


COMPOUJSD  VlViaiUJS.  JS» 

Ex.  XXVIL 

£278.  158.  8cf.-T-5. 

237  lbs.,  5  oz.,  6  dwt.-r  8. 

217  mis.,  5  fur.,  16  per.,  2  yds.  -r  ii 

115  yds.,  2qr3.,  2nl3.-i-5. 

865  lb3.,  9  oz.,  2  sc,  10  gr8.~6. 

£2078.  17.S.  Uf?.  — 11. 

67  tons,  13  cwt.,  1  qr.,  17  lbs  -r-  -7. 

976  ac.,  2  ro.,  19  per.,  25  yds.  -^otJ. 

612  cwt.,  17  lbs.,  2  drs.  -^  705. 

8627  mis.,  6  fur.,  2  yds.  -^  1247- 

612  bu.,  2  pks.,  1  gal.  2  qts.  -f-  96. 

£2851.  165.4^^.-^-54. 

247  lbs.,  10  oz.,  7  drs.,  1  sc.  -~  57. 

200  mk.,  3  fur.,  6  per.  -f-  21 1. 

416  ac.,  3  ro.,  19  per.,  7  yds.  -i-  318. 

614  tons,  2  cwt..  3  qrs.  -f-  564. 

917  c.  yds.,  9  c.  ft.,  100  c.  in.  ^  1C3.  ' 

926  lbs.,  5  oz.,  3  drs.,  2  sc.  -i-212. 

3068  lbs.,   8  dwt.  -f-  634. 

£1914.  10s.  5il.  H-  758. 

£215.  12a.  6i(Z.  -7-  317. 

125  yrs.,  127  dys.,  16  hrs.,  47  miu.  -f-  o97. 

$2267.84-7-267. 

.$5693.75-^-425. 

If  a  person  earned  $600  a  year,  bow  much  is  timL  « 
How  much  per  day,  omitting  the  Sundays  ? 
e.     A  year  =  365  days. 

A  farm  of  57  acres  is  let  for  §265.05,  for  ayt-ar  ;  how 
is  that  for  an  acre  ? 

A  farmer  sold  57  bushels  of  wheat  for  $65.55  ;    how 
did  he  get  for  one  bushel  ? 

The  annual  rent  of  a  house  is  S1.32  ;  how  much  must 
bo  put  aside  every  week  so  as  to  have  the  wliolb  rent  ready 
at  the  end  of  the  year  ? 
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Wlutn  thff  divisor  and  dimdend  are  both  compound,  numbert 
of  ike  same  kind. 

Rule.  Ileduce  both  numbers  to  the  same  denomination. 
Divide  as  in  Simple  Division.  The  Quotient  will  be  the 
aii-swer  required.     Ex.  1.     liow  often  ib  3^.  7(/.  contained  in 

i:s.  15.S.  Id.  >. 

'M.  Id.      £8.  158.  Id. 
12  20  RfMon/ar  the  Ride. 

43  175  3».  7d.=43d.,  £8.  ISf.  Id.  =  2107 J. ; 

12  43<l.  subtracted  49  times  from  2107</ 

2107  leaves  no  remainder. 

43)2107(49 
172 

387  .*.  49  times  is  the  answer. 

387 

Ex.  2.  I  employ  twice  as  many  men  as  women,  the 
wages  of  the  former  are  3.s.  6d.  each,  and  of  the  latter  Is.  \0d 
each  per  day.  The  weekly  wages  amount  to  £23.  17«.  Hov* 
many  men,  and  how  many  women  do  I  employ  ? 

£23.  17s. -^  6  =  £3.  19.s.  6(L=954d.=amK  of  daily  wages 
Daily  wages  of  2  men  and  1  woman  =  3s.  6rZ.  X  2  +  Is.  1  Od. 

=  88.10d.  =  \06d. 
10e)954,* 

954  .•.  there  are  18  men  and  9  women. 

Ex.  XXVIII. 
Divide, 

( 1 )  £684.  7a.  6a.  by  £76.  Os.  lOd. 

(2)  £171.  1«.  lOhd.  by  £57.  Os.  7^d. 

(.3)     9  lbs.,  9  oz.,  3  dwt.,  12  grs.  by  5  dwt.  9  grs. 

(4)  4  mis,,  1  fur.,  2  yds.  by  1  ml.,  3  fur.,  2  ft. 

(5)  6  cwt.  2  qrs.  by  1  qr.,  3  oz. 

(fi)  12  lbs.,  6  oz.,  2  sc,  by  1  lb.,  6  o/,.,  2  so.,  10  grs. 

(7)  3  yds.,  1  qr.,  2  nls.  by  1  qr.,  2  nls. 

(S)  1  dy.,  1  hr„  12  min.  by  1  hr.  3  min. 

:'■>)  5  sq,  per.,  7  yds.,  lOS  in.  by  2  ydb.  1  ft. 

(i:))  $141.05  by  S2. 17. 

(il)  $221  by  $'2.21. 


DECIMAL  CURRENOT.  66 

49.     To  reduce  old  Canadian  to  the  Decimal  Csrreilcy. 

Rule.     Multiply  the  pounds  by  4,  the  product  is  dollars. 
Multiply  the  shillings  by  20,  the  product  is  cents. 
Reduce  the  pence  to  farthings  and  add  the  given  farthings, 
if  any ;  then  multiply  by  5  and  divdde  by  12,  the  quotient 
V6  cents. 
Tlie  sum  of  these  results  is  the  answer  required- 
How  many  dollars  and  cents  in  £72.  19s.  9^d.  ? 

£1=$4,  .-.  £72  =  S72X  4  =  5288.00 
l8.=20cts.,  .-.  19s.  =19  X20cts=       3.80 
9id.  =3S2.,  .-.  38</.  X5-M2  =  190-M2=  15|^ 


Therefore  the  required  answer  is  $291.95j(. 


Ex.  XXIX- 


$291.95^5 


How  many  dollars  and  cents  in 

(1)      £25.    68.    3d  (2)      £57.  19«.  9d. 


(3)  £207. 

17.S. 

Sd. 

(4) 

£153. 

18«. 

5a!. 

(5)  £217. 

17s. 

Od. 

(6) 

£319. 

15s. 

lid. 

(7)  £612. 

19«. 

Hid. 

(8) 

£63. 

9s. 

9ld. 

(9)  £912. 

12«. 

6d. 

(10) 

£711. 

58. 

6id. 

(11)  £1117. 

Os. 

7hd. 

(12) 

£47. 

78. 

9d. 

(13)  £2017.     6«.     8d.  (14)      £75.     9s.  8id. 

(15)      £37.  18s.    7ic?.  (16)      £87.  138.  9d. 

50.  To  reduce  dollars  and  cents  to  Halifax  or  old  Canadian 
Currency. 

Rule.     Divide  the  dollars  by  4,  the  quotient  is  pounds. 

If  ther«  is  any  remainder  bring  it  to  cents  and  add  the  given 
cents  if  any;  then  divide  by  20,  the  quotient  is  shillings. 

If  any  cents  are  left,  multiply  them  by  3  and  divide  by  5; 
the  quotient  is  pence.  Ey  arranging  these  several  quotients 
properly,  the  required  answer  is  obtained. 

How  many  pounds,  shillings  and  pence  in  $1279.12^? 
41 1"79  12i  •-•'*  +  12i  cts.  =  300  cts.  +  12^  cts.  = 

£-iT7 — |-^o  312i  cts.  ;  312i   cts. -^  20  =  15s.    and 

£319  and  §.>  over,      joj  cts.  over ;  12^  cts.  x  3  -r-  5  =  l^d. 

Therefore  the  answer  if?  £319.  15«.  l^d.  The  above  is  evi- 
dently correct;  because  $4  =  £1.  20  cts.  =:  Vld.,  5  cts.  =Zd. 
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Ex.   XXX- 
How  many  pounds,  shillings  and  pence  ui 


(1) 

$217.25 

(2)      $327.55 

(3) 

fr.3« 

(4) 

g84.ao 

(5)        $75.95 

(o) 

$125.37i 

(7) 

SSG7.S7i 

(8)    $11G2.40 

(9) 

$i3i):;.i;?i 

10) 

$1937.20 

(11)     $2-J20.29 
Ex.  XXX  I. 

MiaCELLA-NEOUS    EXAJtfPLES, 
PAPER    I. 

(12) 

S3785.48 

(1)  The  population  of  the  counties  on  the  river  St.  Law- 
rence in  1861  was  as  follows:  Leeds,  thirty-five  thousand 
seven  hundred;  (Jrenville,  twenty-four  thousand  one  hun- 
dred and  iiinety-oue;  Duudas,  eighteen  thousand  seven 
huudred  and  seventy-seven ;  Stormont,  eighteen  thousand 
one  huudred  and  twenty-nine;  Glengarry,  twenty-oue  thou- 
sand one  huudred  and  eighty-seven.  Find  the  total  popula- 
tion of  these  five  counties. 

(2)  By  the  census  of  1848,  the  population  of  Montreal 
was  fifty-five  thousand  one  hundred  and  forty-six;  of  To- 
ronto, twenty-three  thousand  live  hundred  and  three;  of 
Hamilton,  nine  thousand  eight  hundred  and  eighty-iii'>e ;  of 
Ottawa,  six  thou.sand  two  huudred  and  sevonty-tive  ;  of 
Kingston,  eight  thousand  three  hundred  and  snty-nine;  of 
London,  four  thousand  live  hundred  and  eighty- four.  Find 
the  whole  population  of  those  cities. 

(3)  Add,  one  huudred  thousand,  two  hundred  and  twenty- 
nine  thousand  seven  hundred  and  thirteen,  fifty-eight  thou- 
sand seven  hundred  and  five,  six  hundred  and  twelve 
thousand  five  hundred  suid  seventeen,  nine  hundred  and 
ninety-nine  thousand  nine  hundred  and  ninety-nine,  eight 
hundred  and  thirty-three  thousand  seven  hundred  and  nine- 
teen, seven  hundred  and  sixty-eight  thousand  three  hundred 
and  nine,  fifty  thousand  and  fifty. 

(4)  Add,  five  thousand  and  five,  seven  thousand  and  eight- 
een, seventeen  thousand  nine  hundred  and  fifteen,  tiventy- 
eight  thousand  seven  hundred  and  nineteen,  nine  thousand 
and  twelve,  eight  hundred  and  seven  thousand  five  hundred 
and  twelve,  seven  huudred  and  seventeen  thousand  and 
seventeen,  ninety-three  th(jusand  five  hundred  and  two,  two 
hundred  and  twelve  thousand  six  hundred  and  aeveo. 
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(5)  How  many  miles  in  178006  inches  T 

(6)  In  1848  the  value  of  the  imports  into  Canada  waa 
$8375180.20  •  in  1861,  the  value  of  the  imports  was  $43054836 ; 
the  population  at  the  former  date  was  1493332,  at  the  latter 
2506755.  Find  1st.,  the  value  of  the  imports  for  each  person 
in  1848  and  in  1861,  and  2nd.,  the  difference  between  these 
values. 

PAPKR  II. 

(1)  Wha^  x8  the  price  of  818  bushels  of  wheat  at  8*.  \%d. 

per  bushel  ?  ^ 

(2)  A  farmer  sold  67  bushels  of  wheat  at  $1.62  a  bushel ; 
bought  a  suit  of  clothes  for  $18,  82  yards  cotton  at  13^  cents 
a  yard,  a  stove  for  $16.  How  much  waa  left  of  the  price  of 
the  wheat  ? 

(3)  If  a  Government  was  to  divide  72812  acres  equally 
among  397  discharged  soldiers,  how  much  would  each  re- 
ceive ? 

(4)  A  farmer  brought  160  bu.shela  of  wheat  to  mill  when 
wheat  was  worth  $1.60  per  bushel,  and  in  exchange  got  2V 
barrels  of  flour.  How  much  was  he  charged  for  the  iloui 
per  barrel ? 

(5)  A  mefthant  has  a  piece  of  cloth  containing  42^  yards, 
worth  6s.  6^^.  a  yard.  How  many  dresses  of  SJ  yards  each 
can  be  made  out  of  it,  and  what  will  each  cost  ? 

(6)  A  farmer  sold  in  the  Toronto  market  618  barrels  of  flour 
for  £1.  13s.  ^d.  per  barrel ;  and  bouglit  84  yards  of  cotton  at 
17  cents  a  yard,  5  IVjs.  tea  at  3s.  9'/.  a  lb.,  2  tons  of  coal  at 
£1.  15s.  per  ton,  8  sheep  at  £2.  11.".  9'1  each,  15  head  of  cattle 
at  £12.  19s.  9(Z.  each.  How  much  can  he  deposit  in  a  bank 
allowing  that  he  takes  $50  home  with  him  ? 

PAPEK    III. 

(1)  In  one  year  there  were  coined  in  the  British  mint 
203761  pounds  of  gold,  value  £9520732.  lla,  Qd.  Required 
the  value  of  each  pound  ? 

(2)  Three  persons  bought  a  ship  for  $63000;  the  first 
taking  one  share,  the  second  three,  and  the  third  five.  How 
much  do  they  severally  pay  ? 

(2)     If  a  contribution  of  £354.  lis.  Qd.  is  made  up  in  equal 
ehares  by  26  men,  hov/  much  must  each  give  ? 
(4)     What  is  the  29th  part  of  10  ac,  2  re,  7  per.,  2  yds  T 

E 
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(5)  Divide  300  tons,  15  c\vt.,  3  qrs.,  equally  among  ZA1 
men.     How  much  will  each  get '.' 

(6)  Soldiers  marching  in  quick  time,  make  110  steps  in  a 
minute,  each  step  2  ft.  6  in.  long.  In  what  time  would  i 
company  of  soldiers  march  20  miles  in  quick  time,  allowinj^ 
half  an  hour  for  rest  'i 

PAPER  IV. 

(1)  Add  together  £6.  17«.  Hd.,  $30.27,  £3.  12s.  9d.  $75.83; 
giving  your  answer  in  decimal  currency. 

(2)  Three  boys  went  out  together  to  fish,  the  first  caught 
eight,  the  second  as  many  and  three  more,  the  third  as  many 
as  his  two  comrades  all  but  one.  How  many  did  each  of  tiie 
last  two  boys  catch  ? 

(3)  Three  boys,  Thomas,  AVilliam,  and  Alexander,  had 
between  them  6  cents  ;  Thomas  had  one,  William  two,  and 
Alexander  three  ;  they  bought  fifty-four  marbles  with  their 
money.     How  many  ought  each  boy  to  get  ? 

(4)  Four  men  went  out  one  night  to  fish,  borrowing  both 
boat  and  nets.  A  man  was  to  have  4  shares  of  the  catch  as 
often  as  the  owner  of  the  net  was  to  have  one ;  but,  a  man 
was  to  have  only  two  shares  as.  often  as  the  owner  of  the 
boat  had  one.  The  catch  was  four  barrels  (rf  herrings. 
What  was  each  party's  share  in  dozens  ;  each  barrel  contain- 
ing 38  dozens  of  herrings  ? 

(5)  It  is  found  by  observation  that  in  each  square  inch  of 
the  human  skin  there  are  about  1000  pores  ;  and  the  surface 
of  the  body  of  a  middle  sized  man  contains  about  2304  square 
inches,  or  16  square  feet.  Required,  the  number  of  pores  in 
the  surface  of  such  a  body,  999  b^ing  supposed  to  be  con- 
tained in  each  square  inch  ? 

(G)  The  sum  of  two  numbers  is  84889 ;  the  diCFerence  bo- 
tweea  them  is  889.     What  are  the  numbers  ? 

PAPER   V. 

(1)  Find  the  product  of  72678397  and  86073? 

(2)  The  quotient  is  73697  ;  the  remainder  3687 ;  the  di- 
visor  11689.     Find  the  dividend? 

(3)  The  minuend  is  twenty-seven  thousand  eight  hundred 
!ind  twelve :  the  difference,  fifteen  thousand  nine  hundred 
and  eight.     Find  the  subtrahend  'i 

(4)  There  are  seven  addends  all  equal ;  their  sum  is 
eighty-nine  thousand  two  hundred  and  sixty-four.  Find 
one  of  them  t 
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(5)  la  the  census  of  1861,  Ptutland  contained  twenty-two 
thousand  nine  hundred  and  eighty-three  inliabitanta  ;  North- 
amptonshire, ninety-six  thousand  eight  hundred  and  one ; 
Huntingdonshire,  sixty-four  thousand  one  hundred  and 
eighty-three  ;  Leicestershire,  ninety-one  thousand  three  hun- 
dred and  eight ;  Nottinghamshire,  one  hundred  and  ninety 
thousand  and  sixty.  \Vhat  was  the  sum  of  the  population 
of  the  above  five  counties  in  1861  ? 

(6)  During  the  Crimean  war,  out  of  the  French  anny  there 
were  killed  in  action  or  missing  ten  thousand  two  hundred 
and  forty ;  drowned  in  a  wreck,  seven  hundred  and  four  ; 
died  of  various  diseases  before  the  battle  of  Alma,  eight 
thousand  and  eighty-four  ;  died  of  disease  before  Sebastopol, 
four  thousand  three  hundred  and  twelve  ;  died  in  hospitals, 
&c.,  seventy-two  thousand  two  hundred  and  forty-seven. 
How  many  wei'e  lost  altogether  'i 

PAPEB  VI. 

(1)  In  1861  the  population  of  Edinburgh  was  160302 ;  of 
Glasgow,  168795  more  than  that  of  Edinburgh  ;  of  Aberdeen 
71973 ;  of  Inverness,  24527  more  than  that  of  Aberdeen. 
What  was  the  total  population  of  all  these  places  in  1861  ? 

(2)  The  paid  up  capital  of  each  of  the  following  Bankh 
doing  business  in  Ontario,  is  :  of  the  Bank  of  Montrea,!, 
§6000000  ;  Bank  of  British  North  America,  §4866666  ;  of 
Quebec  Bank,  $1467750 ;  of  Bank  of  Toronto,  $800000 ;  of 
Ontario  Bank,  $1909640;  of  Royal  Canadian  Bank,  $590382;- 
of  Merchants'  Bank,  §862033.  Find  the  total  amount  of  the 
paid  up  capital  of  the  above  named  Banks? 

(3)  The  amount  of  revenue,  from  the  named  sources  du- 
ring 1866,  was  as  follows  :  Customs,  S7328146.68  ;  Excise, 
$1888576.76;  Postage,  §621936.42;  Public-works,  $417474; 
Education,  .§66554;  Common  School  Fund,  §122142.77. 
Find  the  whole  revenue  from  these  sources? 

(4)  A  person  has  §075.  He  buys  a  team  for  §375,  a  wagon 
for  §32,  a  plough  for  §16,  a  store  §16,  a  reaping  machine  for 
§153,  12  sheep  for  §8  each,  2  cows  §25  each,  3  pigs  §6  a 
piece,  pays  his  servantniau  3  months'  wages  at  ?2n  a  month, 
and  the  rest  he  lays  out  in  flour  at  §1.75  per  100  pouuda. 
How  many  pounds  of  flour  will  he  have  ? 

(5)  Among  635  men  divido  equally  86895  acres. 

(6)  How  many  inches  m  10  cols.,  3  per.,  4  yda.? 
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GREATEST  COMMON  MEASURE. 

51.  A  MKASURE  of  any  given  number  is  a  number  which 
will  divide  the  given  number  exactly,  ».  c.  without  a  remain- 
der. 

Thus,  2  is  a  measure  of  6,  because  2  is  contained  3  times 
exactly  in  6. 

52.  A  MULTIPLE  of  any  given  number  is  a  number  which 
contains  it  an  exact  number  of  times.  Thus,  6  in  a  multiple 
of  2. 

53.  A  COMMON  MEASTTRB  of  two  or  more  givan  numbers 
is  a  number  which  will  divide  each  of  the  given  numbers 
exactly.     Thus,  3  is  a  common  measure  of  18,  27,  and  36. 

The  GREATEST  COMMON  MEASURE  (g.  c.  m.)  of  two  or  mor6 
given  numbers,  is  the  greatest  number  which  will  divide  each 
of  the  given  numbers  exactly.  Thus,  9  is  the  greatest  com- 
mon measure  of  18,  27,  and  36. 

54.  Toji)vi  the  greatest  common  measure  of  two  numbers. 
Rule.     Divide  the  greater  number  by  the  less. 

If  there  be  a  remainder,  divide  the  first  divisor  by  it. 

If  there  be  still  a  remainder,  ili\ade  the  second  divisor  by 
this  remainder,  and  so  on ;  always  di^-iding  the  last  preced- 
ing di\asor  by  the  last  remainder,  till  nothing  remains. 

The  last  divisor  wUl  be  the  greatest  common  measure  re- 
quired. 

Ex.     Find  the  o.  c.  M.  of  144  and  24a 

By  the  Rule, 
144 )  240  ( 1 
144 

96 )  144  ( 1  bringing  down  last  divisor  144  for  aj  dividend. 
96 

48)96(2 96       ..     «       « 

9S       . '.  48  b  a.  a  u.  reqairod. 
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Ex.  xxxn. 

Find  the  o.  a  m.  of 

(1)    8  and  18.            (2)     6  and  15. 

(3) 

4  and  22. 

(4)     16  and  28.           (5)    20  and  32. 

(6) 

24  and  39. 

(7)     26  and  44.           (8)     30  and  42. 

(9) 

36  and  56. 

(10)     46  and  116.       (11)     58  and  174. 

(12) 

315  and  378. 

(13)     306  and  128.     (14)     180  and  210. 

(15) 

310  and  630. 

(16)     1216  and  424.  (17)     127  and  445. 

(18) 

6408  and  7264. 

(19)    3042  and  3094.                (20) 

7040  and  7392. 

(21)     1441  and  1572.      ,           (22) 

46436 

and  23025. 

(23)     21168  and  204624.           (24) 

974S2 

and  29579. 

(25)    828597  and  738140.         (26) 

326337  and  737800. 

LEAST  COMMON  MULTIPLE. 

53.  A  COMMON  MULTIPLK  of  two  or  more  given  numbers 
Is  a  number  which  will  contain  each  of  the  given  numbers 
au  exact  number  of  times.  Thus,  144  is  a  common  multiple 
of  3,  9,  18,  and  24. 

The  LEAST  COMMON  MULTIPLE  (l.  o.  m.  )  of  two  OF  more 
given  numbers  is  the  least  number  which  will  contain  each 
of  the  given  numbers  an  exact  number  of  times.  Thus,  72 
is  the  least  common  multiple  of  3,  9,  18,  and  24. 

56.  When  the  least  common  multiple  of  several  numbers  is 
required,  the  most  convenient  practical  method  is  that  given  by 
the  following  Rule. 

Rule.  Arrange  the  numbers  in  a  line  from  left  to  right, 
with  11  comma  placed  between  every  two. 

Di'vide  those  numbers  which  have  a  common  measure  by 
that  common  measure,  and  place  the  quotients  so  obtained 
and  the  undivided  numbers  in  a  line  beneath,  separated  as 
before. 

Proceed  in  the  same  way  with  the  second  line,  and  so  on 
with  those  which  follow,  untU  a  row  of  numbers  is  obtained 
in  which  there  are  no  two  numbers  which  have  any  common 
measure  greater  than  unity. 

Then  the  continued  product  of  all  the  divisors  and  the 
Qumbera  in  thn  laat  line  will  be  the  least  common  multiple 
required. 

Note,     It  will  in  general  be  found  advantageous  to  be&rin 
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with  the  lowest  prime  numbor  2  as  a  divisor,  and  to  repeat 
tills  aa  often  as  can  be  done  ;  and  then  to  proceed  with  the 
prime  numbers  3,  5,  &c.,  in  the  same  way. 

Ex.  1.     Find  the  u  G.  m.  of  10,  12,  and  16. 
By  the  Kule, 

10=2X5,  12=2X2X3,  16=^2x2x2X2. 
.'.L.  c.  M.  must  clearly  contain  aa  factors 
2X5  for  10. 

2X5X2X3  for  10  and  12. 
2X5X2X3X2X2  for  10,  12,  and  16. 
.*.  L.  C.  M.=2  X2  X  5  X3  X4==240. 

Note.     The  process  of  finding  the  L.  c.   M.   may  often  be 
shortened   by  striking  out  in  the  same  line  every  number 
which  exactly  nieasurea  any  other  number  in  that  line. 
Ex.  2.     Find  the  L.  c.  m.  of  9,  14,  16,  IS,  24,  36,  and  ,38. 
0,14,16,J'gi,  24,  36, 38         Every  multiple  of  36  must  be 

n — ft To~Tc — To         »  multiple  of  9  and  of  i3  ;    .* 

strike  out  9  and  18  :  for  the 


2 

10, 

12, 

16 

2 

5, 

6, 

8 

6, 

3, 

4 

<>    ^> ^'    ^>  19         same  reason  strike  out  3  in  the ' 

7,    2,  %,    9,  19        4th  line. 

X-,  C.  M.=2  X2X2X7X2X9X  19=19152. 


Ex.  XXXTIl. 
Find  the  l.  c.  m.  of 
(1)     2,  4,  and  10.  (2)    8,  9,  and  12. 

(3)     12,  16,  and  lb.  (4)     20,  2S,  and  36. 

(5)     16,  24,  and  30.  (6)    24,  50,  and  84. 

(7)     15,  25,  and  105.  (8)     6,  33,  24,  and  32. 

(9)     7,  21,  6,  14,  and  25.  (10)     7,  8,  9,  10,  and  12. 

(11)     24,  28,  36,  22,  and  1ft.         (12)     2,  5,  45,  15  and  25. 
(13)     9,  4,  8,  15,  and  27.  (14)     16,  20,  24,  21,  and  3 

(15)  4,  5,  7,  8,  15,  21.  and  S^.. 

(16)  2,  7,  9,  13,  15,  52.  and  05. 

(17)  3,  7,  21,  11,  77,  and  198. 

(18)  100,  56,  35,  125,  and  150. 

(19)  22,  55,  19,  1.5,  95   and  133. 

(20)  48,  64,  27,  33,  110  and  lfi5. 
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FRACTIONS. 

57.  I-'Ct  unity  be  represented  by  the  line  AB,  which  wb 
will  consider  to  be  one  yard  in  length.  , 

Suppose  AB  to  be  divided  into  3  equal  parts  AD,  DE, 
EB  ;  then  one  of  such  parts  AD  Ji     I^     ^     B      FO      C 

is  a  foot  or  one-third  part  of  the        •        ■        .        ; ', 

yard,  and  it  is  denoted  thus  J  (read  one-third) ;  two  of  them 
AE,  or  two  feet,  thus  §  (read  tioo-thirds) ;  three  of  them  AB, 
or  three  feet,  or  the  whole  yard,  thus  f  or  1. 

If  another  equal  portion  BF  of  a  second  yard  BC,  divided 
in  the  same  manner  as  the  first,  be  added,  then  AF,  or  foui 
feet,  is  denoted  thus  | ;  and  so  on. 

Such  expressions,  representing  any  number  of  the  equal 
parts  of  a  unit,  i.  e.  of  a  quantity  which  is  denoted  by  1,  are 
called  Broken  Numbkrs  or  Fractions. 

58.  A  Fraction  denotes  one  or  more  of  the  equal  parts 
of  a  unit ;  it  is  expressed  by  two  numbers  placed  one  above 
the  other  with  a  line  between  them  ;  the  lower  number  is 
called  the  DENOJn2<ATOR  (Den'. ),  and  shews  into  how  many 
equal  parts  the  unit  is  di\-ided ;  the  upper  is  called  the  Nu- 
merator (Num'.),  and  shews  how  many  of  such  parts  are 
taken  to  form  the  fraction. 

59.  A  Fraction  also  represents  the  quotient  of  the  niuu''. 
by  the  den'. 

2 
Thus    _  =:  2  -7-  3  ;  for  we  obtain  the  same  result,  whether 

3 
we  divide  one  unit,  AB  or  1  yard,  into  three  equal  parts  AD, 
DE,  EB,  each  =  1  ft.  or  12  in.,  and  take  two  of  such  parts  A  A 
(represented  by  §),=  12  in.  X  2=  24  in.,  or  divide  2  units,  AC 
or  2  yards,  into  three  equal  parts,  AE,  EF,  FC,  each  =  2  ft.  oi 
24  in.,  and  take  one  of  such  parts  AE;  which  is  equal  to  Jro 
part  of  ^C  or  2  units,  or  =  2-^3.  Hence  §  and  2H-3  have 
the  same  meaning. 

60.  When  fractions  are  denoted  in  the  manner  ftbove  ex- 
plained, they  ore  called  Vuixiar  Fractions. 
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61.  P''raction8,  whose  den",  are  composed  of  10,  or  of  10 
multiplied  by  itself  any  number  of  times,  are  called  Deci- 
mal Fkactions,  or  Dkcimai^. 

VULGAR  FRACTIONS. 

62.  In  treating  of  the  subject  of  Vulgar  Fractions,  it  ii 
usual  to  make  the  following  distinctions  : 

(1)  A  PROPER  FRACTION  is  One  whose  num'.  is  less  than 
the  den'. ;  thus  |,  |,  ?,  are  proper  fractions. 

(2)  An  livrpROPKR  fkaction  is  one  whose  num'.  is  equal 
to  or  greater  than  the  den'. :  thus,  |,  f ,  |  are  improper  frac- 
tions. 

(3)  A  SIMPLE  FRACrriON  is  one  whose  num'.  and  den', 
are  simple  integer  numbers,;  thus,  J,  |  are  simple  fractions. 

(4)  A  MIXED  NDTviBER  is  composed  of  a  whole  number 
and  a  fraction  ;  thus  5^,  7f  are  mixed  numbers,  representing 
respectively  5  units,  together  with  Jth  of  a  unit ;  and  7  units, 
together  with  |ths  of  a  unit. 

(5)  A  COMPOUND  FRACTION  is  a  fraction  of  a  fraction  ; 
thus  i  of  f ,  ^  of  I  of  YVf  ^re  compound  fractions. 

(6)  A  COMPLEX  FRAcrrioN  is  one  which  is  either  a  frac- 
tion of  a  mixed  number  in  one  or  both  terms  of  the  fraction  ; 

.,          4     2i     3     2i     §  of  i  1*4.- 

thus,    1    _i  _1    z t  are  complex  fractions. 

f     3"  4r  5^       21 

63.  It  is  clear  from  what  has  been  said,  that  every  whole 
number  or  integer  may  be  considered  as  a  fraction  whose 
den',  is  1 ;  thus,  5  =  f ,  for  the  unit  is  divided  into  1  part 
comprising  the  whole  unit,  and  5  of  such  parts,  that  is  5 
units,  are  taken. 

64.  To  multiply  a  fraction  by  a  whole  numher. 
Rule.     Multiply  the  numerator  by  the  whole  number. 

?  9  V  2      4         ^°^  "^  ^  ^°^  ^'  *'^'®  ^^*  ^^  divided  into 

_  y  .2 -     ^  equal  parts,  and  twice  as  many  parts  are 

5  5  5     taken  in  ^  as  are  taken  in  \. 

Ex.  XXXIV. 

Multiply  (1)  ^  and  \\  each  separ  J;ely  by  2,  3,  5,  7,  9,  and 
12  ;  and  (2)  f|  and  -^  each  separately  by  6,  8,  11,  106  and 
157. 
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65.     To  divide,  a  fraction  by  a  whole  number. 

Rule.     Multiply  the  denominator  by  the  whole  number. 

2  2  „  The  value  of  each  part  in  ^  is  twice 
"  -f-  2  =  - — -  =  _.  as  large  as  the  value  of  each  part  in 
6  5  X  2  jQ  ^  .  Yy^^  the  same  number  of  parts  are 
taken  in  each,  . ".  |  ia  ticice  as  large  aa  A.  or  I H-  2  =  A. 

Ex.    XXXV. 

Divide  (1)  f  and  i  each  separately  by  2,  3,  5,  6,  9,  and  12; 
and  (2)  U  and  H  each  separately  by  3,  5,  11,  56,  and  100. 

6b.  If  the  numerator  and  denominator  of  a  fraction  be 
both  multiplied,  or  bolh  divided,  by  the  same  number,  the 
value  of  the  fraction  will  not  be  altered- 

3  3X2  6  Since  8  =  4X2,  two  of  the  parts  in  |  are 
-  = =  -        equivalent  to  one  of  the  parts  in  | ;  but 

4  4X2  »  g- j^^Q  ^J  _  3  v^  2,  there  are  twice  as  many 
parts  taken  in  |  as  there  are  in  |,  therefore  f  =  |.  In  figure, 
Art.  57,  AE  represents  either  ^rd  or  fths  of  AC. 

67.  Hence  it  follows  that  a  whole  number  may  be  con- 
verted  into  a  vulgar  fraction  with  any  required  den'.,  by 
multipljTBg  the  number  by  the  required  den',  for  the  num' 
of  the  fraction,  and  placing  the  required  den',  underneath. 

5 

For  6  =  -,  and  to  convert  it  into  a  fraction  -with  a  den',  6 

5      5X6      30      ,      ^       5      5X17_85 
orl7.wehave5  =  -  =  ^-^  =  -;also6=--^-^^-- 

Ex.  XXXVI. 
Reduce  (1)  3,  5,  8,  15,  to  fractions  with  den".  2,  9,  and  13 
and  (2)  9,  12,  17,  37,  to  fractions  with  den".  8,  10,  and  57. 

68.  To  represent  an  improper  fraction  as  a  whole  or  mixetJ 
number. 

Rule.     Divide  the  numerator  by  the  denominator. 
If  there  be  no  remainder,  the  quotient  will  be  a  whole 
number. 

If  there  be  a  remainder,  put  down  the  quotient  as  the  in- 
tegral part,  and  the  remainder  as  the  num'.  of  the  fractionai 
part,  and  the  given  den',  as  the  den',  of  the  fractional  parL 
24  24 

Ex.     Reduce  —  and  --  to  whole  or  mixed  numbers. 
4 
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By  the  Rule, 

24      ^      „     24      4X6      6    . 

-  =  6.     Par-=— -=-,Art.6,  =  t 

24      ^       ^     24      20  +  4      20      4  4 

•—  =  44.    For  — = =  — + -  =  4  +  -  86=44. 

Ex.  XXXVIL 

Express  the  tollowing  improper  fractionji  as  mixed  01 
whole  numbers : 

(1)     !•         (2)    4.         (3)     V.         (4)     V.         (5)     V. 

(6)     V.       (7)     V.       (8)     \\.         (9)     n.       (10)     \\\ 
(11)     W-  (12)  *A*.     (13)    VaV.    (14)  35|fa.   (15)     W,*. 

69.  Jo  reduce  a  mixed  number  t\.  an  improper  fraction. 
Rule.     Multiply  the  whole  number    or    integer   by  the 

denominator  of  the  fraction,  and  to  the  product  add  the  nu- 
merator of  the  fractional  part. 

The  result  will  be  the  required  num"".,  and  the  den',  of  the 
fractional  part  the  required  den'. 

Ex.     Convert  3|  into  an  improper  fraction. 
By  the  Rule, 

3x4+3       12  +  3       15 

31=  = =— . 

4  4  4 

„     „„      3      3      3X4      3      12      3      12  +  3      16 

For3S  =  -  +  -= +  -  =  —  +  -  = .•=_^ 

141X4444  4  4 

Ex.  XXXVIII. 

Reduce  the  following  mixed  numbers  to  improper  frao 
tious : 

(1)     Ih.         (2)    2t:V         (3)     1^.         (4)     17f.         (5)     12? 

(6)    203U.        (7)    2U.  (S)    291.  (9)    704x\V 

(10)    900^Vt.     (11)    5-^,.        (12)    5m.         (13)    21„'^. 
(14)     148|fi.     (15)     rSViU'    (16)    25^^V.     (17)     197,Wr. 

70,  To  reduce  a  compound  fraciion  to  its  equivalent  simple 
/ruction. 

RuLK.  Multiply  the  several  numerators  together  for  the 
numerator  of  the  simple  traction,  and  the  several  denoraina- 
+nis  together  for  its  denominator. 


2 
3 

0(5: 

6 

2X5 
3X6 

10 
'18" 

oic 

1 

;e-ol 
3 

5 

■-  =  tu!ice 
6 

5  . 

6  ■ 

3  = 

tunce 

^(  Art.  65) 

= 

5X2 

18 

'  (Art 

.  64) 

_10 

~18' 

VULGAR  FB ACTIO  AS.  TI 

Ex.  i.     Convert  §  of  f  into  a  simple  fraction. 
By  the  Rule, 


2  5 
For  -  of  -  =  twice 

3  6 


Note.l.  Before  applying  the  above  Rule,  mixed  numbers 
must  be  reduced  to  improper  fractions. 

Note  2.  In  reducing  compound  fractions  to  simple  ones, 
we  may  strike  out  from  any  num'.  and  any  den',  such  fac- 
tors as  are  common  to  both ;  for  this  is  in  fact  simply  di- 
viding the  num'.  and  den',  of  a  fraction  by  the  same  number. 
(Art.  66.) 

Ex.  2.  Reduce  %  of  2^  of  \^  to  a  simple  fraction. 
?  of  2,V  of  U\  =  3  ^f  2i  of  1-6  =  3  X_(5 X5)x(4x4)_ 
5  *       ^  6       12       15      5X(3X4)X(3X5) 

3X0X$iX^X4    4 
~^X/rxrfXSX5~«l'  <^^'i<i^g  nam',  and  den',  by  3,  5,  5,  4, 

factors  common  to  both. 


Ex. 

XXXIX. 

Reduce  the  following  compound  fractions  to  simple  ones  : 

(1)     ioff                 (2)     ^ 

ofU-                (3)     fofH. 

(4)     A  of  A.             (5)     \ 

of2^                 (6)     iofli. 

(7)     185  of  b^  of  10. 

(8)     l.fofSf. 

(9)    1  of  21  of  9. 

(10)     ^ofSJofSi. 

(11)     f  of  A  of  U  of  if. 

(12)     t5,  of  4J  of /.  of  6A  of  /,, 

(13)     A  of  2i  of  f  of  lOi- 

(14)     I  of  12^  of  *  of  1  of  i  of  9. 

(15)  A  of  I  of  n  of  I  of  A  of  2  of  W- 

(16)  ^  of  i  of  ^  of  701  of  ^\  of  1/x  of  147. 

71.  A  fraction  is  in  its  lowf-ST  terms,  when  its  numer- 
ator and  denominator  are  I' rime  to  each  other. 

72.  To  reduce  a/raction  m  its  lowest  termn. 
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RuLB.     Divide  the  numerator  and  denominator  by  their 
greatest  common  measure. 

Ex.     Reduce  i  II  to  its  lowest  terms. 

By  the  Rule,  find  the  o.  a  M,  of  176  and  484. 
176)484(2 
352 

i'si")  176(1  176      44X4       4 

44)132(3 
132 

44 ) 176 ( 4        44)484 ( II 
176  44 

44      . '.  fraction  in  its  lowest  terms  = . 

44  11 


Ex.  XL. 

Reduce  each  of  the  following  fractions  to  its  lowest  terms 

(1)     \-  (2)     n.  (3)     it.  (4J    fS. 

(5)    U.  (6)     SJ.  (7)    /,V  (8)    ,^A. 

(9)     m^.         (10)     U^.         (11)     ^VA.  (12)     h^^. 

(13)     .,VoV         (14)    \%n-         (15)     ^'^.  (16)     xVAV 

(17)     iifH.       (IS)    T^¥4^.      (19)    mi.  (20)     m^- 

(21)     ^-^.     (22)     mn        (23)     fSli.  (24)     H|||. 

73.  ?^o  recZuce  fractiona  to  equivalent  ones  with  a  common 
denominator. 

Rule.  Find  the  least  common  multiple  of  the  denomina- 
tors ;  this  will  be  the  common  denominator. 

Then  divide  the  common  multijile  so  found  by  the  de- 
nominator of  each  fraction,  and  miiltiply .  each  quotient  so 
found  into  the  numerator  of  the  fraction  which  belongs  to 
it  for  the  new  numerator  of  that  fraction. 

Note,  If  the  given  fractions  be  in  their  lowest  terms,  the 
above  rules  will  reduce  them  to  others  having  the  least  com- 
mon den'.  :  if  the  least  common  den',  be  required,  the  given 
fractions  should  be  reduced  to  their  lowest  terms  before  the 
rule  is  applied, 

Ex.  1.  Reduce  \^,  ^\,  and  %\  to  equivalent  fractions  with 
«  oommon  denominator. 
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L.  o.M.  =  12X2X3-' 


By  the  Rule,  12  \  I;^,24,36 
2,    3* 

.  • .  the  fractions  become  =  — ^  =  -  (since  72  -f- 12  =;  6), 
12x6    72 

and  YLj^  =  -  (since  72  -=- 24 ^ 3), 

24  X  3    72 

and  ^A^-'  =  _  (since  72  -f  36  =  2), 
36  X  2    72 

.  '.the  required  fractions  are  fl,  ^\,  and  f^. 

^o<e.  If  the  den",  have  no  common  measure,  the  work 
will  be  more  quicldy  done,  by  multiplying  each  num'.  into  all 
the  den".,  except  its  own,  for  a  new  num.''.  for  each  fraction, 
and  all  the  den",  together  for  the  comimon  den'. 

Ex.  2.  Reduce  §,  f,  and  |  to  equivalent  fractions  with  a 
common  den''. 

L.  c.  61,  of  the  den".  =3  X  5  X  7  =3: 105. 

t      .„       2x5x7     3x3x7     5x3x5   _  70      63       75 
.  ■ .  f ract".  = ,    , ;  or  — ,   — ,    — . 

3x5x7     5x3x7     7x3x5        105     105     105 


Ex.  XLI. 

Feauce  the  fractions  in  each  of  the  following  sets  to  equiv- 
alent fractions,  having  the  least  common  den'. : 

(1)     I  and  4.  (2)     fand§.  (3)     f  and  f. 

(4)    ^andf.  (5)    H  and  |i         (6)     H  and  H. 

(7)     T^i^andlH.       (8)     H^  and  f||.     (9)     |,  H,  and  A- 
(10)     A,  A,  and  |.  (11)     T^,  il,  andl^ 

(12)     ;,  A,  H,  and.V  (13)     H,  ff ,  II,  and  i^. 

(14)    tV  IJ,  K.  U,  and /,.     (15)     M,  §i,  1^7.  and  ii. 
(16)     A,  li,  tV,  ir,  lt>  and  ^|. 
(17)    I,  h  %.  and  ||.  (18)    I,  %,  h  and  A- 

(19)    §,  ti,  4,  andA.  (20)     §,  |.  i,  and  ^r- 

74.  Whenever  a  comparison  has  to  be  made  between  f  rac 
tious,  in  respect  of  their  maijnitudes,  they  must  be  reduoeil  to 
equivalent  ones  with  a  common  den'.  ;  because  then  we  shall 
have  the  unit  divided,  in  the  case  of  each  fraction  so  ob- 
tained, into  the  same  number  of  equal  parts.;  and  the  re- 
siit-ctive  uum'*.  will  shew  us  how   many   of    such  parts  arn 
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caken  in  each  case,  or  which  ia  the  greatest  fraction,  whicli 
the  next,  and  so  on. 

■CaX.     Which  ia  the  greatest,  and  which  the  least  of  the 
11  X4     12X3     10X5     11+4 
fractions  g  ^  ^    ^—^  -^^'  -J^ 

44     9     25         15 

The  fract".  in  their  lowest  terms  are  ~rf  TT!   'rr'  and  77 

4o     10     24  14. 

L.  0.  M.  of  the  den".  =2520. 

44  X  56       2464    9  X  252       22G3 

.  •.  the  fractions  become  ^^g-^^  or  ^rg  ^^  ^  ^52  "'  2520 

25  X  105       2625     15  X  180       2700 


or  o-rtrt     77T7T77;  or 


24  X  105  "'  2520     14  X  ISO  "'  2520 
il  +  4  12  X  3 

. *.    e   ,   q  i«  the  greatest,  and  .       .^  the  least. 

Ei.  XLIL 
Compare  the  values  of 
(1)     §  and  |.  (2)  I  and  ,V  (3)  H  and  ^. 

(4)     i,  I,  and  H-     (5)  H,  \h  and  M-     (6)  |^,  f|,  and  |i. 
(7)    f  of  I,  i  of  f,  and  7f.         (8)     \\,  ^,  %\,  and  1§. 
,       x9)     A  of  H  of  7i,  4i  of  A.  sV  of  7i  of  11,  and  f  of  4i  of  j 
of  14  T^r. 

(10)  m  of  tVi,  \r  of  6^  of  H  of  l^  and  1  f  of  U  of  5  A  "f 

i  of  ItV 
Which  is  the  greater. 

(11)  I  of  a  yd.  or  f  of  a  yd, 

(12)  i  of  a  yd.  or  §  of  a  yd, 

(13)  15  of  A  of  1§  of  H  of  a  loaf,  or  J  of  ^  of  5\  loares? 

ADDITION  OF  VULGAB  FRACTIONS. 

75.  Rule,  reduce  the  fractions  to  equivalent  ones  with 
the  least  common  denominator. 

Add  all  the  new  numerators  together,  and  under  their  sum 
ft  rate  the  common  denominator. 

Ex.  1.     Find  the  sum  of  i,  i,  and  |. 

By  the  Rule, 
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The  L.  c.  M.  of  the  den",  is  24. 

1  X  12       12  1  X  8        8    5x3       15 

.  *.  fract"".  become or  — > or  — ' or  — , 

2X12       24  3X8       24  8x3       24 

12  +  8+15      35 

. '.  Their  aum  = ==  —  =  1  ri- 

24  24 

Reason  for  the  Rule.  In  each  of  the  equivalent  fractions 
unity  is  divided  into  24  equal  parts,  and  12,  8,  anJ  15,  of  such 
parts  are  taken,  therefore  their  sum  must  be  12  -►-  8  +  15,  or 
35  of  such  parts,  and  will  be  represented  by  the  fraction  %\, 
or  by  1^. 

Note  1.     If  the  sum  of  the  fractions  be  a  fraction  which  is 
not  in  its  lowest  terms,  reduce  it  to  its  lowest  terms ;  and  if 
the  result  be  an  improper  fraction,  then  reduce  it  to  a  whole 
147        49 

or  mixed  number  :  thus =  -:-  =  li4  :   the  same   remark 

105       35 
applies  to  all  results  in  Vulgar  Fractions. 

Note  2.  Before  applying  the  Rule,  reduce  all  fractions  to 
their  lowest  terms,  improper  fractions  to  whole  or  nuxed 
numbers,  and  compound  fractions  to  simple  ones. 

Note  3.  If  any  of  the  given  numbers  be  whole  or  mixed 
numbers ;  the  whole  numbers  may  be  added  together  as  in 
simple  addition,  and  the  fractional  parts  by  the  Rule  given 
above. 

Ex.  2.     Find  the  sum  of  S^V,  3^,  2^,  and  |  of  Sf. 

|of  3§  =  |of  V  =  V=2|; 
.•.  sum  of  fractions  =  3  +  3  +  2  +  2  +  ^%2  +  i  +  ^  •*■  h 
^     5X4     1X8     7X3     3X12 

=10  H + H 1 (smceL.c.iiofden".=4S) 

12X4    6X8     16X3    4X12 

20  +  8  +  21  +  36  85 

=  10  + =  10  +—  =  10  +  in  =  nu. 

48  48 

76.  The  sign  ()  or  |  },  called  bracket,  enclosing  numbers 
within  it,  and  the  sign  called  a  v^^•cuLUM,  placed  over 
two  or  more  numbers,  denotes  that  all  the  numbers  within 
the  bracket  or  under  the  vinculum  are  equally  aflfected  by 
anything  outside  the  bracket  or  vinculum,  thus  (2  +  3)  apples 

or  2  +  3  apples  would  mean  2  .-,   [ilea  +  3  apples,  or  6  apples  : 
whereas  2  +  3  apjjles  would  mean  2  units  +  3  apples. 
6 
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Again  i+^  of  (2  +  i)=i  +  i  of  5=i  +  5=|  +  |=|=|=li 
(i  +  i)  of  (2  +  i)  =  (?  +  |)  of  (i  +  i)  =  (I  of  5=?^  =  2,V 
(^  +  i)of2+i=(K|)of2+^=5of2  +  i=V+t=V=2J. 
Ex.  3.     Fiudthevaluoof  J  +  iof(2+)!i)  +  iof2i  +  Jof(§+?,) 
value=^+^ofi  +  ^of4  +  iof(5  4-|')=J  +  4  +  A  +  /i. 
11         5         1        44  +  15  4-  12       71 

=  —  +  —  +  -  = =  _  =  1|», 

9        12       3  36  36 


Ex.  XLIII. 


Find  the  sum  of, 


(1) 

^  and  '. 

("-) 

1  and  §. 

(3)     3andi 

(4) 

1  and  f . 

(5) 

iS  and  /,. 

(6)     Sand,',. 

(7) 

1  and  t\. 

(S) 

1  and  t\. 

(9)     Hand  A. 

(10) 

li  and  IJ. 

(11) 

71  and  S. 

(12)     Uof2',  and6i 

(13) 

1,  1,  and  A. 

(14) 

23, 

W,  and  ■^■... 

(15) 

6/*,  i  of  1?, 

and  21 

(16) 

9^ 

of2i  [l,-..u\.h- 

(17)    i,  I,  and  J  of  (1  +  H). 
Find  the  value  of, 

(IS)    ^  +  §  +  |  +  |.  (19)     2i+3i  +  4i+5i 

(20)    5^^  +  135\  +  i|  +  2H.     (21)     4a +  ,7, +  16^0 +  2511. 

(22)  3§  +  16|  +  7A  +  f  of  3|. 

(23)  (2S  +  3|)  of  2^M+I3l  of  (16g  +  3^)1+  1§  of  11  of  2^. 

(24)  A  gentleman^gave  £2\l  to  A,  £^|  to  B,  £3iS  to  C, 
£4^1  to  Z),  and  £5^  to  E.     How  much  did  he  give  away  ? 

(25)  A  man  ate  ^'^  of  a  4  lb.  loaf  on  Mon.,  -^.^  of  a  similai 
loaf  on  Tues.,  /^  on  Wed.,  ^j  on  Thura.,  ^i  on  Frid.,  and  on 
Sat.  and  Sun.  as  much  as  on  Mon.,  Tues.,  and  Wed.  flow 
many  lbs.  ot  bread  did  he  eat  during  the  week  t 

SCTBTRACTIOIS. 
77.     Rule.     Reduce  the  fractions  to  equivalent  ones  hav- 
ing the  least  common  denominator. 

Take  the  difference  of  the  new  numeratore,  and  place  the 
common  denominator  underneath. 
Ex.  1 ,     Subtract  \  from  f . 
By  the  Rule, 

1X4       4  B 

The  fract"'.  become or  -,   and  -, 

2X4       8  8 

5—4        1 

.*.  th.iir  difTcTonoe  = =   -. 


VULOAR  FRACTIONS.  8S 

Beaton  for  the  Rule.  In  each  of  the  equivalent  fractions, 
uD;ty  is  divided  into  8  equal  parts,  and  there  are  5  and  4 
uarts  respectively  taken,  .".  the  difference  must  be  5 — 4,  oj 
1  of  such  parts,  which  is  represented  by  J. 

Note  1.  Before  applying  the  Rule,  reduce  fractions  tc- 
their  lowest  terms,  improper  fractions  to  whole  or  mixed 
numbers,  and  compound  fractions  to  simple  ones. 

^Vo^e  S.  If  either  of  the  given  fractions  be  a  whole  oi 
mixed  number,  it  is  most  convenient  to  take  separately  th« 
difference  of  the  integral  parts  and  that  of  the  fractions) 
parts,  and  then  add  the  two  results  together,  as  in  the  fol- 
lowing examples. 

Ex.  2.     From  43  take  2i,  or  from  (4  4-  §)  take  (2  +  \). 

Diff«.=(4+  i)— (2+  i)=4+  g  — 2  — i  {Art.  76.) 

=  (4-2)  +  (§-i)  =  2  +  (§_|)  =  2+  J=2i. 

Ex.  3.     Find  the  difference  between  2|  and  4J. 

§  is  greater  than  \,  and  .  *.  cannot  be  taken  from  it, 
.'.  we  write  4^  thus  (3  -f  1  +  i),  or  (3  +  |) 
tlaendiff».={3i)-(2+  i)  =  (3-2)  +  (|  — i)  =1 -f  V— SI 

Ex.  XLTV. 
Find  the  diff,.  between 
(1)     iand^.  (2)     iandi  (3)     f  »nd  V',. 

(4)     If  and  H.         (5)     3§  and  2J.  (6)     7  and  2, V 

(7)     lOtS  and  S^.     (8)     17|  and  13|.       (9)     l^^^  and  |. 
(10)     4f  and  2^.     (11)     15f  and  73.       (12)     20i\  and  8^,. 

(13)  A  boy  ate  |  of  a  cake,  how  much  less  did  he  Ieav», 
than  he  ate? 

(14)  What  number  added  (1)  to  ^^  will  make  \%  ?  and  (2/ 
to  2i  will  make  8^  ? 

(15)  I  copied  do%vn  by  mistake  ^d.  instead  of  Id.,  wha"; 
Amount  of  error  did  I  make  ? 

78.  Examples  involving  both  Addition  and  Subtraction  0/ 
Vulgar  Fractions. 

Ex.  1.     Find  the  value  of  5^  —  2 J  +  J  -f  2^  —  ^. 
Valuo  =  (5-2  +  2)+  (i  — J  + J  +  ^  —  ^^). 

4—8+2+4—1 
==  5  + j^ =  5  +  iS  =  5iS. 
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Ex.  2.     Find  the  vnluo  of  J  +  J  of  (2  — i)  —  J  of  2^  +  i 

Valuer?  +  ^  of  (^-^)_i  of  ^  +  5-iof  (5-|) 

=  Uiof4-J5of^  +  i-iof-|  =  a  +  f-^  +  .i  + A 

6—5—1  6—6 

^        12       ^— ^    12       ^* 

Ex.  XLV. 
Find  the  value  of 
(1)     J  +  2| -!- 13A-3^.  (2)    i-|  +  J_H. 

(3)  \2\\-U^l\^-^ol\%+ioi2l. 

(4)  (lGi-3i)of  3^  — lGi  +  3iof  3i 

(5)  64 +  ,7^  of  ^  of  31-^-53. 

(6)  6i  +  ^^  of  t\  of  (3J-M)-5|. 

(7)  What  number  must  be  added  to  the  sum  of  J,  J,  and 
H,  to  make  SrVs  ? 

(8)  yi  bought  f  of  a  cheese,  and  sold  ^  of  his  purchaso  to 
B,  ^  of  what  then  remained  to  C,  ^  of  what  then  remained 
to  D  ;  what  part  of  the  cheese  had  B,  C,  and  D,  and  ■what 
part  had  A,  after  the  sales  K 

MULTIPLICATION. 

79.  Rule.  Multiply  all  the  numerators  together  for  a 
new  numerator,  and  all  the  denominators  together  for  a  now 
denominator. 

Ex.  1.     Multiply  §  by  f  Reason  for  the  Rrcle. 

By  the  Kule,  |  multiplied   by   5.  gives 

^  o      .i.  ^  v>      i\j  V  (Art  64  ) 

3multipliedby^  =  ^-3^  =  Y2'  But  V  must  be  7  times 
too  large,  since  f  is  one-xevent/i  part  of  5.  Therefore  Y  must 
be  divided  by  7,  and  V  -r  7  =  4?  (Art.  65.) 

Note  1.  The  same  reasoning  will  apply,  whatever  be  the 
number  of  fractions  which  have  to  be  multiplied  together. 

Note  2.  Before  applying  the  Rule,  mixed  numbers  must 
He  reduced  to  improper  fractions. 

Note.  S.     It  haa  been  ahcwn  that  a  fraction  is  reduced  to  ita 
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lowest  teiina  hy  dividing  its  num'.  and  den',  by  their  o.  c.  m., 
or  iu  other  words,  by  the  product  of  those  factors  which  are 
commoa  to  both ;  hence,  in  all  cases  of  multiplication  of 
fractions,  it  will  be  well  to  split  up  the  num".  and  den",  as 
much  as  possible  into  the  factors  which  compose  them  ;  and 
then,  after  putting  the  several  fractions  under  the  form,  of 
one  fraction,  the  sign  of  X  being  placed  between  each  of  the 
factors  in  the  num''.  and  den',  to  cancel  those  factors  which 
are  common  to  both,  before  carrying-  into  effect  the  final 
Niultiplieation.     Thus,  in  the  following  examples  : 

3  4 

Ei.  1.    Multiply  -  and  -  together. 

4  5 
3X4     3 

Prod'.  = =-,  dividing  num'.  and  den',  by  ^ 

4X5      5  '' 

8  16     27  45 

Ex.  2.     Multiply  -,  — ,   — ,  and  —  togethaur. 
^^9' 24    30  60     ^ 

8  X  16  X  27  X  45 

Prod'  = ■ 

9X24X30X60 

_(gX2X'^)X(^XgX^»X2)X($X$X$)X($X$X0) 

~($X3)x{^x^xj2x3)x(^x0x^)x(;>x;^x3X5) 

2 
= --dinghy  2X2X2X2X2X2X3X3X3X3X3X5. 
5 

Ex.  3.     Multiplying  2^,  Sf,  lOJ,  20J,  and  5,»j  togethear 

^     ,.       5    27     81      184     124 

Prod'.=-X— X— X X 

2     8       8        9        23 

5X(0X.3)X(9X9)X($X:^$)x(^X31) 


2X(2X;4)XljiX9X^3 

5X3X9X9X31      37665 

= —  = =  9416i. 

2X2  4 

Ex.  4.     Simplify  (f  of  U  of  H  +  Si  of  2^?  —  2§)  X  3f . 

^^  ^         /  6        5        14     7         52     8  \      27 

Value=    -  of  -  of  — +  -  of x  — 

\7        4         15    2        21     3/       7 

_/ 3X2X5X2 

~\  7X2X2X3 


3X2X5X2X7      7X2X26     8\        27 
7X2X2 X 3 xT  ■*"   2X3X7  ~ 3  /         7 


26     S\        27     3  +  26-8     27     21     27 
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Ex.   XLVI, 


JliX.     ^VLi  V  I. 

Find  the  value  of 

(1)  IXh         (2)     |X|.         (3)     ^yX|.         (4)     ^,xj. 

(5)  7i  X  3^.       (6)     5  of  i  X  17i.      (7)    /,  of  li  X  3/^,  X  \\. 

(S)  f  X  3A  X  m  X  U.      (9)     /,  of  W^  of  IH  X  2i  X  •!}. 

(10)  ii  of  3S  X  4:f  of  2,V  X  13. 

(11)  2^oi{4.l+Z,\)Xh\ot2^^X\-^. 

(12)  (3J  — 1/,  +  1$  — 2H)  X  3Si  of  t:V 

(13)  I  of  (I  +  ^-  ,^  +  J)  X  §  of  (2^',  +  I). 

(14)  {(i  +  i)of(li+2|)}  X  |(2A-li)ef(3A-?)}. 

(15)  {If  of  26i  of  (1-4)1  X  {2gof(4i-3§)of  iV\}. 

DIVISION. 

80.  RuLB.  Invert  the  divisor,  i.  e.  take  its  numerator  an 
a  denominator  and  its  denominator  aa  a  nuinerator,  and  pro- 
ceed as  in  Multiplication. 

Ex.  1.     Divide  f  by  f. 

By  the  Rule,  f -h  §  =  f  X  f  =  A- 

Reason/or  the  Rule.  If  f  be  divided  by  2,  the  result  is  ^ 
(Art.  65). 

This  quotient  is  only  one-third  part  of  the  required  quo- 
tient, since  the  divisor  is  one-third  part  of  2  ;  hence  fr  niust 
be  multiplied  by  3,  in  order  to  give  the  true  quotient,  and 
^\XS  =  A-     (Art.  64.) 

Note.  Before  applying  this  Rule,  mixed  numbers  must 
be  reduced  to  improper  fractions,  and  compound  fractious 
to  simple  ones. 

Ex.  2.     Find  the  quotient  of  3/j  by  4f . 

^,    .  ^,_7S  .  22      78  _  5  _     ^X39X.^     _39 

55" 


TB     •     ^t  — 

'25  '^5 

^^' 

22      $Xi 

5X^X11 

Ex.  XLVIL 

Divide 

(1) 

Mbyf 

(2) 

fbyf. 

(3) 

(4) 

^  by  6J. 

(5) 

56  by  5f . 

(6) 

n  by  4^r. 

(7) 

h  of  20|  by  101. 

(8) 

1  of  5i  by  ^  of  9. 

(9) 

(f  of7i- 

-A)  by  15 

by 


(10)     Divide  i  +  |  —  ^  by  the  sum  of  |  and  |. 
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(11)  Wliat  number  multiplied  by  216  will  produce  6|? 

(12)  What  must  |  be  divided  b-  in  order  to  produce  2? 

(13)  What  is  the  least  fraction  wlii'  h  must  be  added  to 
the  sum  of  4  and  \  divided  by  their  ilnl'ereuee  to  make  the 
result  a  whole  number  ? 

Note.  Complex  Fuactions  may  by  this  Rule  be  re- 
duced to  siiii])le  ones. 

^^^      i±  =  i=^T_^»(Art.  59)=5Xf  =  A. 

(2)         ^h  '    _  0  _L.  3  0  —  9  *y     1     _  JL 

13A-3i  ~  10+1^-4  ~  1U  + A-t\ 

C     I.    9  8  1 

Simplify.  Ex.  XLVIII. 

(I)  6f  (2)    _6_  (3)     2i-  (4)     6A  (5)    £ 
3^"                  2i'                  6                     3i  2§' 

(6)^    (7)  If  of  \\    (S)I  +  f     (9)5K6f     (10)i  +  l  +  l 

S    1     B  _  1  1 

(II)  (3J       2       5        4)  (12)/  5^    _  \      /35   ^,   '\ 

('='>2±Z!„t_^!^.     ,14,  ^.M-,,v 

2i-lf       4J-;-(4~J)  2J  +  J      3J 

81.  To  find  tJie  value  of  a  fraction  in  terms  of  the  same  or 
lower  denomination. 

Rule.     Divide  (if  possible)  the  numerator  by  the  denomi- 
nator ;  if  there  be  a  remainder,  reduce  it  to  the  next  lower 
name,  and  diWde  the  product  by  the  denominator;   repeat 
the  latter  operation  as  often  as  necessary. 
Find  the  value  of  ^  of  £15. 
By  the  Rule, 

2X15         30  2X20        40 

f  of  £15  =  £ =£—=£43;  £?= «.=— «.=5?».i 

7  7  '^  7  7 
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?s.=:5  X  12  60  4  X  4        16 

.'.  ?  of  £15  =  £4.  5s.  8id.  ?(/. 

Ex.  XLIX, 
Find  the  respective  values  of, 
(1)     I  of  SI.  (2)     §  of  a  inL  (3)     f  of  a  cwt 

(4)    A  of  2  tona.  3  cwt.  (5)     ,»,  of  3  mis.,  2  fur. 

(6)    ^  of  3  ac,  2  per.,  3  yds.    (7)     |  of  5  lbs.,  13  dwts. 
(8)     i  of  68  yds.  2  nls.  *  (9)     -^^  of  £26.  8s.  ll<i. 

(10)     ^  of  128  lbs.,  2  sc.  (11)     5  of  I  of  in|  hra. 

(12)    71  of  a  lb.  Avoird.  (13)     ?  of  §  of  §42. 

(14)    -A  of  a  day.  (15)     ^^  of  24  cords  of  wood. 

82.     To  reduce  a  givtn  quantity  to  the  Jraction  of  anotlter 
quantity  of  the  same  kind. 

Rule.     Reduce  both  to  the  same  name  ;  and  take  the  ro- 
sult  of  the  former  for  the  numerator,  and  of  the  latter  for  the 
denominator,  of  the  required  fraction. 
Reduce  7«.  5cZ.  to  the  fraction  of  £1. 
Method  of  working. 
Is.  5d.=  89d.  Reason  for  the  Rule. 

£1.= 240(^.  For  Id.  =^^  of  £1 ; . '.  la.  od.  which 

.  •.  the  fraction  is  ,Vt-     =  §9^.  is  -Hts  of  £1. 

Ex.  L. 

Reduce, 

(1)  3*.  Ad.  to  the  fr.  of  £1. 

(2)  2  ro.  13  per.  to  the  fr.  of  3  acres. 

(3)  3  wka.,  16  min.  to  the  fr.  of  half-an-hour 

(4)  1  lb.,  1  oz.,  3  dwt.,  to  the  fr.  of  2  lbs. 

(5)  1  lb.,  5  oz.  to  the  fr.  of  2  lbs.  1  sc. 

(6)  8  ac,  3  ro.  to  the  fr.  of  2  ac,  32  per. 

(7)  2sq.  yds..  2ft.,  120in.,tofr.  of  3per.  13iyda.,lft.,72in. 

(8)  £1.  18s.  to  the  fr.  of  £7. 

(9)  2  bu.,  1  pk.,  to  the  fr.  of  4  bu.  1  gaL 

(10)  $2.09  to  the  fr.  of  $56.43. 

(11)  2  yds.,  2  ft.  to  the  fr.  of  13  per.,  3  yds.,  6  ia. 
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(12)  1  lb.  Troy  to  the  fr.  of  1  lb.  Avoirdupois. 

(13)  What  fraction  of  7  bu,  is  3  qts.? 

(14)  What  fraction  of  4  mis.,  2  fur.  ia  1^  yds.? 

(15)  What  fraction  of  5  »c.,  1  per.  is  1  yd.,  4  in.? 

83.  To  reduce  a  fraction  of  one  given  qxiantity  to  a  frac- 
tion of  anoilitr. 

Rule.  Express  by  (82)  the  first  quantity  as  a  fraction 
of  the  second  ;  and  the  fraction  required  will  then  be  found 
by  reducing  the  resulting  compound  fraction  to  a  simple  one. 

Ex,  1.     Reduce  \  lb.  to  the  fraction  of  a  cwt. 
Method   of  working, 
1  lb.  =  rir  of  cwt. ;  .  •.  f  lb.  =  f  X  lii,  of  a  cwt.=  ^of  cwt. 

Ex.  2.     2\  of  ?5.25  to  the  fraction  of  15  cents. 
$5.25  ifl  V  of  15  ct3.;  .  •.  2^  of  V  of  15  ct8.=  ^4  of  15  cts. 

Ex.  LI. 
Reduce, 

(1)  f  of  $14  to  thefr.  of  i  of  §16. 

(2)  t  of  2  ac.,  2  ro.  to  the  fr.  of  ^  of  3  ac,  2  per. 

(3)  2^  of  3  lbs.,  6  dwt.  to  the  fr.  of  1^  of  6  lbs.,  12  grs. 

(4)  12f  of  3s.  M.  to  the  fr.  of  £1. 

(5)  3J  of  ft)  cwt.,  2  qrs.,  to  the  ir.  of  1  ton. 

(6)  3^  of  2  ac.,  3  ro.  to  thefr.  of  2  ro.,  2^  per. 

(7)  i  lb.  Troy  to  the  fr.  of  a  lb.  Av. 

(8)  liV  of  £2.  4«.  liid.  to  the  fr.  of  5a. 

(9)  \\  of  2£  mis.  to  the  fr.  of  i  of  ^  mis. 

(10)  6i  of  3  cords  to  the  fr.  of  5  cord  ft. 

(11)  8J  of  6  lbs.,  2  8C.  to  the  fr.  of  a  lb. 

(12)  f  of  §  of  $21  to  the  fr.  of  §7. 

(13)  ^j  of  8  yds.,  2  nls.  to  the  fr.  of  2i  ells  (English). 

(14)  21  of  10  hrs.  to  the  fr.  of  1  day. 

84  Miscdlaneous  Examplf^  in  Vulgar  Fractions  worked 
out. 

Ex.  1.  At  the  '  call  over '  at  a  certain  school,  |  of  the 
children  on  the  register  answered  to  their  names  ;  the  rest, 
13  in  number,  were  absent.  How  many  children  were  there 
on  the  register  ? 
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%  of  the  no.  vrere  present,  .  *.  J  of  no.  were  absent. 
By  the  question,  J  of  no.  =  18. 
.-.  no.=  18  X  6=1U8. 
Ex.  2.     A  poor  woman  lost  through  a  hole  in  her  pocket. 
\  of  her  money  ;  only  3s.  O^ci.  was  left.     How  much  money 
had  she  at  first,  and  how  much  did  she  lose  ? 
After  losing  ^*j  of  her  money,  /^  of  it  was  left, 
.-.  /y  of  her  money  =  y-s.  OfcZ. 
.*.  ^\  of  her  money  =  3a.  0%d.-~'J  =  6\d. 
.  •.  her  money  =:5Jd  X  11  =48.  Q^d. 
19s.  3'/. 

She  lost  T*T  of  43.  9^i.= =  1«.  9(i. 

11 

Ex.  3.  A,  B,  C.  D  run  a  race  over  1  mile.  First  A  and 
S  race,  when  A  wins  by  20  yds. ;  then  C  and  D  race,  when 
O  wins  by  60  yds. ;  then  A  and  C  race,  which  will  win,  and 
oy  how  much,  supposing  that  if  B  and  D  had  run  against 
iach  other,  B  would  have  won  l^y  40  yds.? 

While  .4  runs   1760  yds.,  jS  runs  1740  yds.;  while  C  runs 
1760  yds.,  D  runs  1700  yds.,  or  while  D  runs  1  yd.,  Cruns 
^j%%  yds.  ;   while  B  runs  1760  yds,  D  would  have  run  1720 
yds.,  or  while  B  runs  1  yd.,  D  would  have  run  j^g3  y^^^ 
While  A  runs  1760  yds.,  5 runs  1740  yds. 

"     D  runs  (1740  X  \H)  yds. 
"     C  runs  (1740  X  \Vk  X  \^),  or  1760  ^  yds. 
,  *.  G  will  win  by  -^j  yds. 

Ex.  4.  Divide  las.  6d.  between  A  and  B,  so  that  B'a  share 
may  be  less  than  ^'s  share  by  f  of  A's  share. 

To  represent  -4*3  share  fix  on  some  number  which  is  ex- 
rictly  divisible  by  5  ;  let  5  represent  ^'s  share. 
Then  B'b  share  =5  —  4  of  .5,  or  5  —  2,  or  3. 
,  • .  15s.  6d.  has  to  be  divided  into  5  +  3,  or  8  shares,  of  which 
4  is  to  have  5,  and  B  i', 

15s.  ^d. 

.'.  value  of  each  share  = =  1».  IIM. 

8  * 

•  •.  ^'ssharo  =  Is.  11^  X5  =  9s.  8id.,B'a  =  l3.  11^(/.X3  = 

5s.  9|4. 
Ex.  5.     If  7  men  or  11  boys  can  dig  a  field  in  10  daj's,  in 
jirhat  time  mil  11  men  and  7  boys  dig  a  field  of  haK  the  size  ? 
7  men  =11  boys,  .  • .  i  man  =  V  boy  ; 

♦      121  +  49         170 

.'.  11  men  and  7  boy8=(ll  X  V  +  7),  or ,  or boys. 

7  7 
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By  the  question, 

J 1  boys  can  dig  the  greater  field  in  10  days, 

.•.  1  boy (10  X  II)  day«i)| 

170  10  X  11  X  7 

.-.  —boys ~  d:-ys  t 

10  X  11  X  7 

. *.  .......  the  less  field  in days  ==  2A  days. 

170X2         ^  3^      J 

Ex.  6.  Divide  1860  cords  of  wood  between  A,  B,  and  C, 
BO  that  for  every  5  cords  given  to  ^,  5  may  receive  4  cords, 
and  for  every  3  cords  given  to  B,  G  may  receive  1  cord. 

The  L.  c.  M.  of  5,  4,  and  3  is  60 ;  .  • .  if  60  shares  be  given  to 
A,  B  will  have  |  of  60  shares,  or  48  shares,  and  C  will  have 
J  of  48  shares,  or  16  shares  ; 

.-.A,  B,  and  C  together  have  (60+  48  +  16),  or  124  shares; 
60 
,'.A  has of  1860  cords  =  (15  X  60),  or  900  cord'i. 

48 

B  has of  1860  cords  =  (12  X  60),  or  720  cord^, 

124 
16 

C  has  of  1860  cords  =  (4  X  60),  or  240  cords. 

124  " 

Ex.  7.  A  can  do  a  piece  of  work  in  5  days,  B  can  do  it  tn 
6  days,  and  C  can  do  it  in  7  days;  in  what  time  will  A,  B, 
and  C,  all  working  at  it,  finish  the  work?  Find  also  in 
what  time  A  and  B  working  together,  A  and  C  together, 
and  B  and  C  together,  could  respectively  finish  it. 

In  one  day. . .  .A.. .  .does  \  part  of  the  work, 
B i 

.'/'.Z''.A^B^O^{l^U^^ 
\5      6      7/     210' 
,*.  no.  of  days  in  which  A  +  B  +  C  would  finish  the  work 
whole  work  1  210 

part  done  in  one  day       107        107 

210 


Again,  in  one  day  A  +  B  6.o\  -  +  -\,  or  —  of  the  work, 
*  ^  \5      6/         30 

I  ^() 

.'.  A  +  B  would  finish  tho  work  in  — ,  or  — ,  or  2A  day>,      jf 

11         11         _         ^ 

30 
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In  like  manner,  it  may  be  shewn  that  A  and  C  woold 
ftnish  th«»  work  in  2fi  days ;  and  B  and  C  in  3 ^  day*. 

Ex-  LIL 

(1)  Iths  of  a  farm  belongs  to  A,  the  rest  io  B;  A  eells 
ftha  of  his  share  to  C,  and  ^^th  of  it  to  i?;  what  portions  of 
the  farm  do  A,  B,  and  C,  res[)ectively  hold  after  the  sales ' 

(2)  (1)  Among  how  many  boys  can  9  oranges  be  divided, 
so  that  each  boy  may  have  g  of  an  orange  ?  (2)  From  the 
sum  of  4^  and  3i%  take  their  difference. 

(3)  Divide  \  into  two  parts,  ao  that  one  of  them  is  greater 
than  the  other  by  f . 

(4)  (1)  What  number  must  be  multiplied  by  \\  of  21  to 
give  3^?  (2)  What  number  must  be  added  to  J  of  2J  to 
give3i? 

(5)  A  gives  to  5  i  of  his  money,  to  C  i  of  what  remains, 
and  to  Z>  ^  of  what  then  romains ;  compare  the  sums  which 
A  and  D  will  now  have. 

(6)  Miss  Taylor,  after  spending  f,rd  of  the  money  in  hei 
purse,  and  then  fths  of  the  remainder,  has  still  left  $4. 20  ; 
now  much  had  she  in  her  purse  at  iirst  ? 

(7)  A  of  a  fishing  smack  being  worth  $90,  find  the  value 
of  ^rd  of  it. 

(8)  A  person  after  paying  an  income-tar  of  5  cents  in 
the  dollar,  has  a  net  income  of  $S55  ;  find  his  gross  income? 

X     (9)     If,  when  the  income-tux  was  6  cents  in  the  dollar,  a 

Eerson  paid  $54;   how  much  less  will  he  now  pay,  the  tax 
eing  reduced  4  cents  in  the  §  ? 
(10)     If  J  of  a  rabbit  be  worth  |s.,   and  |  of  a  rabbit  be 
worth  -ijSff  of  a  pig;  what  is  the  value  of  100  pigs? 
/>      (11)     If,  in  practising,  7  riiiemen  shoot  26  rounds  in  1  hi*., 
'  31  niin. ;  how  many  rounds  will  37  riflemen  shoot  in  4|  hrs. 
at  the  same  rate  ? 

(12)  A  sum  of  money  is  divided  into  4  parto,  which  are 
to  each  other  as  the  numbers  1,  2,  3,  4  ;  and  a  person,  who 
receives  |  of  each  share,  obtains  altogether  l$12.60;  liud  the 
sum  of  the  several  shares? 

(13)  If  15  cows  or  28  sheep  can  graze  a  field  of  5  ac.  in 
11  days,  how  many  days  ought  a  Eimilar  field  of  IS  ac.  to 
"  erve  33  cows  and  20  slieep  ? 


N. 


/ 
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r  (14)  Divide  $94.50  between  A  and  B  ;  (1)  giving  ^^  half 
fts  much  again  &a  B ;  (2)  giving  A'a  share  leaa  half  A'a  share 
toB. 

(15)  A  bankrupt  owes  to  one  creditor  500  dollars,  to  each 
of  two  others  $250,  to  each  of  three  others  ST5  :  his  prop- 
erty is  worth  $G25.  How  much  can  he  pay  in  the  dollar, 
and  how  much  will  the  first  creditor  receive  ? 

(16)  A  mine  is  worth  $10000  ;  a  person  for  ^  of  his  share 
receives  87  50.     What  part  of  the  mine  did  he  possess  ? 

(17)  A  school  is  composed  of  three  divisions  ;  there  are 
JIths  of  the  whole  number  of  boys  in  the  first,  ith  in  the 
eecond,  and  the  rest,  SO  in  number,  in  the  third  ;  how  many 
boys  are  there  altogether  ? 

(IS)  A  can  do  a  piece  of  work  in  10  days,  which  B  could 
do  in  12  ;  in  what  time  would  they  do  it  together  ? 

(19)  A  father  left  to  the  elder  of  his  two  sons  ^  of  his  es- 
tate, and  ^  of  the'remainder  to  the  younger,  and  the  residue 
to  the  widow ;  find  their  respective  shares,  it  being  found 
that  the  elder  son  received  S16;J0  more  than  the  younger. 

(20)  Divide  85  ac.  2  ro.  of  land  between  A,  B,  and  C,  so 
that  B'8  share  =  ^\  of  A's  share,  and  that  Cs  share  shall  be 
9  ac.  more  than  the  united  shares  of  A  and  £. 

(21)  A  fine  of  $14.40  had  to  be  raised  among  s  number 
of  boys  ;  one-third  paid  18  cents  each,  aa  many  more  30  cents 
each,  and  the  remainder  42  cents  each.  How  many  boys 
were  there  ? 

(22)  A  cistern  has  3  pipes  in  it,  by  one  of  which  it  could 
be  filled  in  3  minutes,  and  by  the  other  two  it  could  be 
emptied  in  6  and  7  minutes  respectively  ;  in  what  time  will 
it  be  filled,  if  they  are  all  opened  together  ? 

(23)  A  and  B  together  can  do  a  piece  of  work  in  30  days, 
B  by  himself  can  do  it  in  70  days  ;  (i)  in  what  time  could  A 
do  it  by  himself  ?  (2)  how  much  more  of  the  work  does  A 
do  than  B,  when  thay  work  together  ? 

(24)  A  and  B  can  do  a  piece  of  work  in  6§  days,  A  and  C 
in  5^  days,  and  A,  B,  and  C  in  3^  days.  In  how  many  days 
can  A  do  it  alone  ? 

(25)  There  are  4  casKs  of  different  sizes.  The  1st  is  filled 
with  liquid  the  rest  are  empty.  The  2nd  cask  is  filled  from 
the  1st,  and  ^ths  of  the  original  liquid  in  the  1st  remains. 
The  3rd  is  then  filled  from  the  2nd,  and  ^tVi  of  the  liqmd  io 
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the  2nd  remains.  Tlie  liquid  in  the  third  iB  then  poured 
luto  the  4th,  and  fills  i^ths  of  it.  Had  the  3rd  and  4th  caska 
heen  filled  from  the  contents  of  the  Ist,  15  gallons  would 
still  have  remained  in  the  Ist.     Find  the  size  of  each  cask  ? 

(26)  ^  in  2  days  can  do  as  much  work  as  B  can  do  in  3 
days;  together  they  take  12  days  to  do  a  certain  work.  In 
what  tim<»  '^ould  A  alone  have  done  it  t 

DECIMALS. 
85.  Figures  in  the  units'  place  of  any  number  express 
their  simple  values,  while  those  to  the  left  of  the  units'  jjlace 
increase  in  value  tenfold  at  each  step  from  the  units'  place  ; 
therefore,  according  to  the  same  notation,  as  we  proceed 
from  the  units'  place  to  the  right  every  successive  figure 
would  decrease  in  value  tenfold.  We  can  thus  represent 
whole  numbers  or  integers  and  certain  fractions  under  a  uni- 
form notation  by  means  of  figures  in  the  units'  place  and 
on  each  side  of  it;  for  instance,  in  the  number  5673 "241,  the 
figures  on  the  left  of  the  dot  •  represent  interfers,  while  those 
on  the  right  of  the  dot  denote  fractions.  The  nural)er  writ- 
ten at  length  would  stand  thus  : 

2  4  1 

5  X  1000  +  6x100  +  7X10  +  3  +  —  +  +  . 

10       100       1000 

The  dot  is  termed  the  decimal  point,  and  all  figures  to  the 
right  of  it  are  called  Decimals,  or  Decimal  Fractions,  be- 
cause they  are  fractions  with  either  10,  100  or  10  X  10,  lOOU 
nr  10  X  10  X  10,  &c.,  as  their  respective  denominators. 

The  extended  h'uTneration  Table  will^e  represeuitxl  thus: 

7654321.2      34667 


H     E. 


ft  & 


«•     2     rf     ^     2 


jH    :~    M    c_,    j::^ 
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86.  10,  called  the  first  Power  of  10,  is  written  thus,  10'. 
10  X  10,  or  100,  called,  the  second  Power  of  10,  is  written 

thus,  10". 

10  X  10  X  10,  or  1000,  called  the  third  Power  of  10,  is  writ- 
ten thus,  10^,  and  so  on;  similarly  of  other  numbers:  thus 
the  fifth  power  of  4  is  4X4X4X4X4,  and  is  written  thus,  4'. 

The  small  figures.  1,  2,  3,  &c.,  at  the  right  of  the  number,  a 
^ttle  above  the  line,  are  called  Indices. 

3        0         6        3  X  100       0  X  10         6 

87.  -306=—+ + — + + 

10     lUO     1000     10  X  100     lUO  X  10     1000 

_300        0  6    _306 

~1000     1000     1000~1600' 

0         3  0  6  OxlOOO 

Again,  -0306  =  —  + + + -  = 

*  10      100      1000      10000      10X1000 

3X100  0X10  6     _0  +  300+0  +  6_   306 

100x100  "*"  1000x10  10000  ~   ioooo   ~  lOOOO' 

306       80000+306      80306 

Again,  80-306  =  80  + = = •. 

^  1000  1000  1000 

Hence  to  convert  decimals  to  vulgar  fractions:  from  the 
above  examples  we  deduce  the  following  : 

88.  Rule.  Write  the  figures  which  compose  the  deci- 
mal as  numerator,  and  for  denominator  1,  followed  by  as 
many  cyphers  as  there  are  figures  after  the  decimal  point. 

Ex.  LIIL 

Express  aa  vulgar  fractions, 

(1)  -3;  -13;  -19;  -301;  -270;  '5653. 

(2)  -504;  -73201;  -791003;   "03;  '0045. 

(3)  -300  ;  18-741 ;  2-1 ;  -000001  ;  5-0007. 

(4)  347-02007;  500-003;  5G0746S05  ;  '0000500. 

(5)  29-0050;  20-607;  5-00033. 

89.  Any  fraction,  having  10,  or  any  power  of  10,  for  its 
denominator,  asWoW*  rQ2.y  be  expressed  thus,  80-0036. 

For  \VAV=80  +  To»!nr  +  TrSijTT=^80  +  ^%  +  -,U  +  tAtt  +  t^Sttu 
=  80 '0036  (V)y  the  Notation  we  have  assumed). 

90.  -241  =  ^^.  -0241  =  ^UU,  -2410  =  ,%VA  =  iVoV- 
We  see  that  -241,  OJtl,  and  -2410  are  respectively  eqiiiva- 

lent  to  fractions  which  have  the  same  numerator,  and  the 
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first  and  third  of  ■which  have  also  the  same  denomiaator, 
^^•hile  the  denominator  of  the  second  is  greater.  Hence  '241 
id  e(jual  to  -2410,  but  '0241  is  less  than  either. 

The  value  of  a  decimal  is  therefore  not  ailected  by  ajjixintj 
cyphers  to  the  right  of  it ;  but  its  value  is  decreased  by  pru- 
jixiii'j  cyphers  :  which  efiect  is  exactly  opposite  to  that  which 
is  produced  by  affixing  and  prefixing  cyphers  to  integers, 

91.  A  decimal  is  mvWipUed  by  10,  if  the  decimal  point  be 
removed  one  place  to.vards  the  ri<j]it  hand ;  by  100,  if  two 
places  ;  by  lOOi),  if  three  places;  and  so  on :  and  conversely, 
a  decimal  is  diiiided  by  10,  if  the  point  be  removed  one  place 
to  the  k'/t  hand  ;  by  100,  xf  two  places ;  by  1000,  it  three  places ; 
and  so  on. 

Thus,  5f)  X  \(h=\%  >  10=50:  5  6  X  1000=?' X  1000=5600. 
5-G-i-10  =  ^3XA  =  A''«  =  '5b-;  5 -6-^1000=  f?  X  io'7)o  ^  j«Vo» 
—  -0056. 

Ex.  LIV. 

(I)  1%;  \%'j  W ;  TTT>>  iVo * ;  t^5^- 

IO\        »001.     9  5  1.  9  SI        .     602.  5(ia 

(3) 

(4)  Seven-tenths  ;  thirty  thotisandths. 

(5)  Three  hundred  and  three  thousandths  ;  one  ten  tboti- 

sandtb. 

(6)  Four,  and  five  hundred   and  tour  milliontbs  ;  seventj 

ten  millionths. 
Express  in  words  the  meaning  of, 

(7)  -6;  -17;  -07.  (8)     '007;  "700;  6-3004. 

(9)  35-00205;  400-34000. 

(10)  Multiply  -3,  -13,  -013,  54  0003,  7420-1,  each  separately 
by  10,  100,  lOOUO,  and  by  ten  millions. 

(II)  Divide  5-362,  -3,  70  0107,  and  5000,  each  separately 
by  10,  100,  and  b>  1000000. 

(12)     WTiat  is  the  quotient  of  2-03  by  a  million T 

ADDlTlOlSl  OF   DECIMALvS. 

92.  ExJLE.  Place  the  numbers  under  each  other,  units 
undei  units,  tens  under  tens,  &c.,  tenths  under  tenths,  &c.  ; 
so  that  the  decimals  be  ali  under  each  other.       Add  as  in 
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vs'holo  numbers,  and  place  the  decimal  point  in  the  sum  un- 
der the  decimal  point  above. 

Ex.     Add  together  2-3,  -056,  37,  »nd  3-60015. 

By  the  iiule. 
2 '3 

•058  ^y  fractious. 

37-  2-3+  -050  +  37  +  3G0015  =  f^  +  t^^+  »/  +  U^n 


Ex.  LV. 

Add 

(1)     1-035  (2)     24-              (3) 

-00643  185-3009 

27-  -98795 

2-2146  3-098 

530-09  -70006 


186-8 

(4) 

94-25 

35-2779 

-008 

9000- 

187-96009 

9-201 

57-3916 

830  05764 

5 -998347 

Add  together,  and  verify  each  result  by  fractions  : 

(5)  12-5,  20-043,  7-63201,  add  -0561. 

(6)  -0573,  15,  2-04,  and  567-98075. 

(7)  505-0003,  13-98,  5853  097,  and  960. 

(8)  6-00734,  54,  15-70087012,  8-00003,  and  9987789. 

(9)  Find  the  sum  of  thirteen  hundredtlis,  seven  and  three 
ten-thousandths,  four  hundred  and  eight  and  five  tenths, 
nine  hundred  and  seventy-eight,  and  eight  hundred  and 
tight  ten-thousandths.  , 

SUBTRACTION  OF  DECIMALS. 

93.  Rule.  Place  the  less  number  under  the  greater, 
units  under  units,  tens  under  tens,  &c.,  tenths  under  tenths, 
&c. ;  suppose  cj-phers  to  be  supplied  if  necessary  in  the 
upjier  line  to  the  right  of  the  decimal. 

Then  subtract  as  in  whole  numbers,  and  place  the  decimal 
point  in  the  remainder  under  the  decimal  point  above. 

Ex.     Subtract  3-084  from  6-7. 

By  the  Rule, 

5*7 

9-nfi-i  Byfractiona, 

^        -  6'7-3-OS4=n-fS^5  =  ?m-?^3  5 

«'616  ^f5i^  =  2-616. 
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Ex.  LVI. 
(1)     From  5-345      (2)  26  002      (3)  15-67  (4)  21 

Take  3C.!(7  18-9564  9-7003  19 -9009 


(5)  Find  the  dffercnce  between,  verifying  each  result  by 
fractions,  (1)  -13  and  1-3  ;  2{)1  and  207.  (2)  76-3  and  7.63; 
67-3  and  67-5803.  (3)  501  and  42S-90456;  53*24  and  5324, 
(4.)  4-42  and  -0;j042  ;   -OO00U07  and  -007. 

(6)  By  how  much  does  23  exceed  the  difference  between 
2-3  and  -23? 

(7)  Find  the  difference  (1)  between  one-tenth  and  five 
thousandths  ;  (2)  between  twenty  and  nine  thousandtlis  and 
twenty-nine  thou.sandths. 

(8)  A  person  who  has  seven-tenths  of  a  ship,  sells  eighty- 
seven  thou.sandths  of  it,  how  much  lias  he  left  ? 

(9)  Find  the  least  fraction,  which  added  to  the  sum  of 
1-2,  '12,  -012,  and  210,    will  make  the  result  a  whole  number. 

(10)  Find  the  value  of  (1)  31-25  — 3-0.59 -i- 235-6758 — 
1840003;  (2)  215-263  — (7  0004— -05) —  (45-08  +  80-o007). 

JIULTIPLICATION'  OF  DECIMALS. 

94.  KuLE.  Multiply  the  numbers  together  as  if  they 
were  whole  numbers,  and  point  off  in  the  product  as  many 
decimal  places  as  there  are  decimal  places  in  both  the  mul- 
tiplicand and  the  multiplier  ;  if  there  are  not  figures  enough, 
supply  tlie  deficiency  liy  ])refixing  cyphers. 

Ex,  Find  the  product  of  (1)  7-35  by  -23,  (2)  of  8-27  by 
•0002. 

By  the  Rule, 

(1)  7-35 

I_  Bv  fractions, 

2:205  7  To  X  '23  =  f^  X  A=^  =  \im  —  1  -6905. 

1470 

1  -6905 

(2)  8-27 

■0002      8  -27  X  -0002 =i?  I  X  Tr!ir5=TuYo"«W  =  -001654. 

•00l(J54 

Ex.  LVII. 
Multiply 
(i)    3-25     (2)    6-0.35    (3)     40  004      (4)    680  35    (5)     20607 
By  -35  2-7  2  03  -0049  '20607 
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Multiply,  and  verify  each  result  by  fractions: 
(6)     60-71  by  11  ;  67-068  by  2004;  5-36  by  700  ;  7-01509 
by  50-805. 
•f  7 )    48  -OC?  by  -00037 ;  54  3047  by  9  -00005  ;  2  -568  by  -00025. 

(8)  find  the  continued  product  (I)  of  5-5,  '055,  550,  and 
•0055  ;  (2)  of  1-75,  6-2,  85,  and  -0004. 

(9)  How  many  yds.  of  cloth  are  there  in  7  "35  pieces  of 
c\ot)g,  each  of  which  contains  37 '85  yds.? 

(10)  A  ra&n  eats  -95  of  a  load  daily;  how  many  loavea 
will  he  eat  in  the  year  1866  ? 

DIVISION  OF  DECIMALS. 

95.  First.  When  the  number  of  decimal  placts  m  ikt  dim- 
dend  exceeds  the  number  of  decimal  places  in  the  divisor. 

Rule.  Divide  as  in  whole  numbers,  and  mark  off  in  the 
quotient  a  number  of  decimal  places  equal  to  the  excess  of 
the  number  of  decimal  places  in  the  dividend  over  the  num- 
ber of  decimal  places  in  the  divisor ;  if  there  are  not  figureo 
sufficient,  prefix  cyphers  as  in  Multiplication. 

Ex.  I.     Divide  (1)  2-1125  by  8-45,  (2)  -0021125  by  84-5. 

By  the  Rule, 

(1)  8-45)2-1125(25  By  fractions, 

169Q  2-1125  H- 8-45  =  ?U^^fn  =  !HMX 

4225       \%%  =  mi^  X  li U^  =  ¥  X  T^  =  A% 
4225  =  -25. 

No.  of  dec',  places  in  quotient  =  4  -  2  =  2, .  • .  quotient  =  -25. 

(2)  84  -5 )  -002 11 25  ( 25  By  fractions, 

^690  ^21 125  H-  84 -5  =«:  TaVoVAo  "t-  tV 

AOOei  —        g  1  12  5        V     1  0    —  2  112  6   V  1  0 

^^■^«>  —  Twsimsxrs  •'^  srt s Tr4 5~  ^ Toooofxre 

4225  =^x  iTnriinn!  =T^i^nnj  =  -000025. 

No.  of  de.c'.  places  in  quotient =7  — 1=6, .  *.  quotient= -000025. 

96.  Secondly.  Wlien  the  number  of  decimal  places  in  the 
dividend  in  less  than  the  number  of  decimal  places  in  the  divisor. 

Ri:;le.  Affix  cyphers  to  the  dividend  until  the  number 
of  decimal  places  in  the  dividend  equals  the  number  of  deci- 
mal places  in  the  di\'iHor ;  the  quotient  up  to  this  point  of 
the  di»vision  will  be  a  whole  number. 

It  there  be  a  remsunder,  and  the  division  be  carried  on 

a 


100  ARITHMETIC. 

further,  the  figures  in  the  quotient  after  thia  point  will  bi 
decimals. 

Ex.  2.     Divide  2112  5  by  -845. 
By  the  Rule, 
■845)21 12-500(2500 

1690  By  fractions, 

li^^  2 1 1 2  -f)  ^  -845  =  "A'-  -^  iVo'tf  =  ^»J»J 

42-25  X  VA"  =  'ffi  F  Xti81t  =  25XlOO  =  250a 

00 

Ex.  LVIIL 

Divide  and  verify  each  result  by  fractions. 

(I)  33-372  by  27.     (2)     '33372  by -27.     (3)      33372  by  27. 
(4)     33372  by  -27.  (5)    33372  by   00027. 

(6)     561-0833  by -323.  (7)     5610833  by  -323. 

(8)     56108-33  by  3-23.  (9)    5610-833  by  -0000323. 

(10)     552-5325  by  3-25,  and  also  by  -00325. 

(II)  2-419003  by  464-3,  and  also  by  -00464*. 

(12)  -000081  by  2-7,  by  -0027,  and  also  by  27000. 

(13)  2 1 805 1  -08 1 884  by  2  00099,  and  by  200099. 

(14)  -121  by  11,  by  1100,  and  also  by  -0011. 

(15)  393-72  by  -000193,  by  1  -93,  and  also  by  193000. 

(16)  590-4825  by  -03275,  and  also  by  327500. 

(17)  213-419596  by  1-00103,  and  also  by  100103. 

(18)  Divide  the  sum  of  twenty-f  lur  ten  thousandths  aud 
twenty-four  hundreths  by  twenty-four. 

(19)  Two  ten  thousandths  by  twentj'-five  hundreths. 

(20)  If  a  man  mow  1  "75  ac.  of  grasa  in  one  day,  how  long 
will  it  take  him  to  mow  21  -875  ac? 

(21)  How  often  is  "75  min.  contained  in  64-125  min.? 

(22)  The  product  of  two  numbers  is  seventy  thousand 
two  hundred  and  forty  two  hundred  miilionths  ;  one  of  the 
numbers  is  twenty-three  thousandths  ;  find  the  other  num 
ber. 

Ex.  3.     Divide  240-13  by  73-4  to  three  places  of  decimals. 

Before  dividing,  affix  two  cj-phers  to  the  dividend,  so  as  tc 

«&ake  the  UTomber  ol  de^mial  places  in  the  dividend  exceed 
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the  number  of  decimal  places  in  the  divisor  by  3  ;  if  we  di- 
vide up  to  this  point,  the  quotient  will  contain  3  decimal 
places  by  Rule  1. 

73--^-  )  240-1300  (  3-271 

220  By  fractions, 

1993  240-13 -1-  73-4  =  ^f  U-  "r  W 

1 4fi8  2  4  0  13    y     10    3*013    y      1  0 

^-_„  24  0 1  3    y      10  0 

5138  (we  multiply  num'.   and  den',  by  10,  to 

2220  make  den'.    1000,   since  the  quotient  ia 

•734  to  contain  three  decimal  places) 
-ggg  =  iio^foo  X  X uW  =  !U^  =  3-271. 

Ex.  LIX. 
Divide  to  three  places  of  decimals,  and  verify  each  result 
by  fractions, 

(1)  1-9  by  -3,  by  "03,  and  by  300. 

(2)  4-937  by  159,  by  1-59,  and  by  1590. 

(3)  329744  by  53,  by  -0053,  and  by  5300. 

97.  Certain  Vulgar  Fractions  can  he  expressed  accurately 
as  Decimals. 

Rule.  Reduce  the  fraction  to  its  lowest  terms  ;  then 
place  a  dot  after  the  numerator  and  affix  cyphers  for  deci- 
mals ;  divide  by  the  denominator,  as  in  division  of  decimals, 
and  the  quotient  will  be  the  decimal  required. 

Ex.  1.     Convert  f,  ^j,,  ^g,,  each  into  a  decimal. 
4  )  S'OO  No.  of  dec',  places  in  quotient  =  no.  of  dec',  placea 

Ink      in  dividend  —  no.  of  dec',  places  in  divisor  =  2  — 0=2. 

,%=5-M0= -75-^10= -075  ;  J  o=S-i-100= -754-100= -0075. 

5 
Ex.  2.    Reduce  —  to  a  decimaL 
16 
16  )  5-0000  (  -3125 

48  or  thus,  16 


1: 


5-00 
r2500 
•3125 


20 
16_ 

40 

32  6 

W  .-.--•3125 

80 
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6 
f?i.  3.     Convert  5^^,  +  -76  of  -  of  7^  into  a  decimal. 
5. 


640 


8 

5  000 

8 

•625000 

10 

•07S125 

6 

75  of  -  of  7i  >=  -75  of  I  of  V 
5 

=  •75  X  9  =6-75, 


•0078125 

6 
.-.  5  »,  +  ^75  of  -  of  7i  =  5 •0078125  + 6 •75=^  11  7578125. 
5 

Ex.  LX. 
Reduce  to  decimals, 

(1)   i;  ^;  f;  6i;  V;  I;  5^.    (2)  A;  8U;  il;  U;  7H 

(4)  §  of  H  ;  3|  of  2| ;  3i  of  4^  of  5^. 

(5)  1|  -  H  +  3A  ;  Hi  +  -75  of  i^  of  6|. 

98.  To  convert  a  vulgar  fraction  into  a  decimal,  we  have 
in  fact,  after  reducing  the  fraction  to  its  lowest  terms,  and 
affixing  cy|)her3  to  the  num'.,  to  di\nde  10,  or  some  multiple 
of  10  or  of  its  powers,  by  the  den'.  ;  now  10  =  2  X  5,  and 
these  are  the  only  factors  into  which  10  can  be  broken  up  ; 
therefore,  when  the  fraction  ie  in  its  lowest  terms,  if  the 
den"",  be  not  composed  solely  of  the  factors  2  and  5,  or  one 
of  them,  or  of  powers  of  2  and  5,  or  one  of  them,  then  the 
division  of  the  num'.  by  the  den',  will  never  terminate. 
Decimals  of  this  kind  are  called  indeterminate  decimals, 
and  they  are  also  called  Circulating,  Repeating,  or  Re- 
curring Decimals,  from  the  fact  that  when  a  decimal  does 
not  terminate,  the  same  figures  must  come  round  again,  or 
recur,  or  be  repeated  :  for  since  we  always  affix  a  cypher  to 
the  dividend,  whenever  any  former  remainder  recurs,  the 
quotient  will  also  recur. 

99.  Pure  Circulating  Decimals  are  those  which  re- 
cur from  the  beginning  :  thus,  "333 . . ,  ^2727 . . ,  are  pure 
jirculats.  dec"*. 

Mixed  Circulating  Deculals  are  those  which  do  not 
begin  to  recur,  till  after  a  certain  number  of  figures  :  thus, 
•128888. .,  -0113636. .,  are  mixed  circulate,  dec'". 

The  circulating  part  is  called  the  Period  or  Repetend. 

Pure  and  mixed  circulating  decimals  are  generally  written 
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down  only  to  the  end  of  the  first  period,  a  dot  being  placed 
over  the  first  and  last  figures  of  that  period. 

Thus  "3  represents  the  pure  circulate,  dec'.  'SSS . . 

•36    -3636.. 

•639    •639639.. 

•138    mixed •1388.. 

•01136 -0113636 . . 

100.  Pure  Circulating  Decimals  may  be  converted  into  their 
equivalent  Vulgar  Fractions  by  the  following  Rule. 

E.0LE.  Make  the  period  or  repetend  the  numerator  of  the 
fraction,  and  for  the  denominator  put  down  as  many  nines  a,^ 
there  are  figures  in  the  period  or  repetend. 

This  fraction,  reduced  to  its  lowest  terms,  will  be  the  frac- 
tion required  in  its  simplest  form. 

Ex*.     Reduce  the  following  pure  circulate,  dec''.,    "3,  '21, 
•!157142,  to  their  respective  equivalent  vulgar  fractiops. 
.  _  3  _  1       .  .  _  27  _  3 

By  the  Rule,  •S       a       q  J    '27       ^      77. 

.      ._857142  _  142857  X  6  _6 
•857142  —  999999  "  142857  X  7  ~  f 

101.  Mixed  Circulating  Decimals  may  be  converted  into  tlieir 
equivalent  Vulgar  Fractions  by  tlie following  Rule. 

Rule.  Subtract  the  figures  which  do  not  circulate  from 
the  figures  taken  to  the  end  of  the  first  period,  as  if  both 
were  M'hole  numbers. 

Make  the  result  the  num''.;  and  write  down  as  many  nines 
as  there  are  tig  ares  in  the  circulating  part,  followed  by  as 
many  zeros  as  there  are  figures  in  the  non-circulating  part, 
for  the  denominator. 

Ex*.     Reduce   the   folio-wing   mixed  circulate,    dec'".,    ^14, 

'0138,  •2418,  to  their  respective  equivalent  vulgar  fractions. 

_14— 1_13  •_138— 13_125 

By  the  Rule,    •li ^5  'OISS --^  ^^ 

1       o-^iQ      2418  —  2      2416       1208 
72  9990  9990       4995* 

102.  In  the  Addition  and  Subtraction  of  circulating  deci- 
mals, where  the  result  is  only  required  to  be  true  to  a  cer- 
tiiin  number  of  decimal  places,  it  will  be  sufiicient  to  carry 
on  the  circulating  part  to  two  or  three  decimal  places  more 
tiaan  the  number  required ;   taking  care  that  the  last  figure 


104  ARITHMKTIC 

retained  be  increaaed  by  1,  if  the  succeeding  fignrs  be  5,  or 
greater  than  6.  In  the  Multiplication  and  DiHaion,  how- 
ever, of  ^i^culating  decimals,  it  is  always  preferable  to  re- 
duce the  circulating  dfcimals  to  Vulgar  Fractions,  and  hav- 
ing found  the  product  or  quotient  as  a  V' ulgar  Fraction,  then, 
^  necessary,  to  reduce  the  result  to  a  decimal. 

Ex.  LXL 

Iteduce  to  oirculating  decimals  :  (!)-;_;_;_;_, 

3    9    7     12     15^ 
(2)  6A  ;  7/r ;  100/, ;  2^.     (3)  ll^Vj  ;  23^^. 

Reduce  to  their  equivalent  vulgar  fractiona  :  (4)  "2 ;  •05 ; 
•is  ;  •1*56  ;  -027027  ;  •2S5714.  (5)  -566  ;  -743  ;  -20235 ;  19-305  ; 
20-02916.     (6)6-18153153;  15  •69-2307  692307. 

Find  the  value  correct  to  six  places  of  dec'*,  of  (7)  4-3  + 
16-45 -f  75- 7352.  (8)  3-23-^26-796  + 7-413.  (9)  3-S564- 2*0387. 
(10)  52-8'6— 8-37235. 

Find  the  value  of  (11)  7*6X5-3;  '351  X -736;  •13X-2X-4. 
(12)  6-7 -7-2-6;  •26'27 -r  1-926  ;  -371  +  5;  420463  +  1-36. 

REDUCTION  OF  DECIMALS. 
103.     To  reduce  a  decimal  of  any  denomination  to  its  proper 
value. 

EuLK  Multi'ply  the  given  decimal  by  the  number  of  units 
of  the  next  lower  denomination  -which  make  one  of  the  given 
denomination,  and  point  off  for  decimals  as  many  tigures  in 
the  product,  beginning  from  the  right  hand,  as  there  are  fig- 
ures in  the  given  decimal. 

The  figures  on  the  left  of  the  decimal  point  will  represent 
the  -whole  numbers  in  the  next  denomination. 

Proceed  in  the  same  way  with  the  decimal  pai-t  for  that 
denomination,  and  so  on. 
Ex.  1.     Find  the  value  of  -4625  of  £1. 
By  the  Rule, 

£.  By  fractions, 

•4625  £-4625  ^(i^x  20  W  =  / 92500) 

20  \  10000         /        \  10000/ 

'■^'  .9.*^.=93.+(?LXj_2),. 

3-0000<f.  300 

.-  .£-  4625 = 9s .  3(i  "  ^*-  +  frt^'  =  ^'>  ^'^' 
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Nott.     If  the  quantity,  the  value  of  whose  decimal  part  is 
fco  be  found,  be  a  compound  quantity,  it  must  be  reduced  to 
one  denomination  before  the  rule  is  applied. 
Ex-  2.     Find  the  value  of  7'405  of  15  mi,  6  fur.,  31  po. 
po. 
15  mi,  6  fur.,  31  do.  =  5r«l 
7-405 

25155 
20124 
35217 


87264-555  po 

5i 

2-775 

•2775 

8-0525  yd* 
36 

po.    yds.   tn. 
.•.▼al».  =37254  3  189 
mi.  fur.  po.  yds.  in. 
1-S900in.  or=116  3  14    3    TSO 

Ex.  3.     Find  the  value  of  -5416  of  4i  cwt. 
1st  method, 
owt.  lbs. 
4i=450   -541666  ^d.  method. 

'*^-'  /  5416 541     9  V 

270S3300  *5416  of  4|  =y  — -— —  of-  )  cwt. 


216(5664 


9000 


2.13-749700  lbs.  J  1^^-  )cwt.=/  -X-XIOO  )lbs. 
16  ^  9UU0    2'  \  24     2  ' 

1 1  -995200  oz,  =  243  lbs. ,  12  oz. 

.•.valne=243  lbs.,  12  oz.  nearly.    The  2nd  method  is  the  bet- 
ter one  in  most  cases. 

Ex.  LXIL 
Find  the  value  of. 


(1) 

•76  of  $1.            (2)     -875  of  .$5. 

(3)     -6*25  of  $1. 

(4) 

-625  of  1  cwt.     (5)     -375  of  a  mi 

(6)     -175  of  »  ton. 

(7) 

•46875  of  £2.  lOs.                    (8) 

■0625  of  7».  M. 

(9) 

3-175  of  1  lb.  Troy.               (10) 

4-65of4iac. 

(11) 

10-<H  of  2i  ro.                      (12) 

2-56  of  10»,  lliA 

(13) 

6  00875  of  S  wks.  4  dy«.     (14) 

16-504  day*. 
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(15)  3-05of  51b8.  2-..).  (16)     3-0085  of  £4.  1«. 

(17)  7-034  of  1  ac.,  3  ro.,  6  po. 

(18)  5005  of  16  lbs.,  1  oz.,  6  gra.  Troy. 

(19)  -3  of  $2.  (20)  -54  of  168.  6ri.  (21)  -243  of  a  ton. 
(22)  6-83  of  £5.  (23)  2  383  of  2^  ll.s.  T'y.  (24)  6-2otac.ya, 
(25)  18-72  of  an  ac.                    (26)     2063  of  1000  guineas. 

(27)  £ -6.^4375  +  -025  of  25a.  +  3-16  of  30». 

(28)  -6  of  an  ac.  +  -625  of  a  TO.—-f^  po. 

(29)  6-714285of  la.  M.  —  "0833  of  £7. 4«.  +  -251190476  of  6«.  M. 
104.      To  reduce  a  number  or  fraction  oj  one  or  more  denomi- 

nations  to  the  decimal  of  another  denomination  of  the  name 
kind. 

RtTLE.  Reduce  the  given  number  or  fraction  to  a  fraction 
of  the  proposed  denomination  ;  and  then  reduce  thia  fraction 
to  its  e^iuivalent  decimal. 

Ex.  1.     Reduce  ^  of  £1  to  the  decimal  of  a  guinea. 

f  of  £1  =  V-  =  8.H.  1  guin«.  =21«.,  .  -,  fraction  req*.  =  /^, 

Now  8^21  =  -38095238. ...  .-.  dec'.  reqj.= -380952. 

Ex.  2.     What  decimal  of  £2  is  11«.  9|cZ.  ? 

11«.  9|(;.  =  567?.;  £2=1920^. 

.-.  fracf.req'i.=/i,V!r=ili»  .-.dec',req'».  =  189-^640=-2953l52: 

or  thus, 

We  first  reduce  f  d.  to  the  dec',  of  Id.,  by  div*. 

3d.  by  4,  which  =  -75^,  next  9'75d.  to  the  dec'. 

of  Is.,  by  divK.  by  12,  which  =  -S125i-.,  then 

11-81253.   to  the  deci.  of  £2,  by  div>?.   by  40 

.„,,-^,oR  whach  =  £ -2953 125. 

Ex.  LXIII. 
Reduce, 

(1)  1  qr.,  5  lbs.  to  the  dec',  of  a  cwt. 

(2)  $2.50  to  the  dec',  of  $10. 

(3)  3  hrs.,  30'  to  the  dec',  of  a  day. 

(4)  3  ro.,  11  per.  to  the  dec',  of  an  acra 

(5)  6^d,  to  the  dec',  of  a  shilling. 

(6)  SJ  in.  to  the  dec',  of  2  furlongs. 

(7)  2  OK.,  13  dwt.  to  the  dec',  of  a  lb. 

(8)  4  lbs..  2  so,  to  the  dec',  of  an  oa. 


4 

3  00 

12 

9-75 

4,0 

11  •81-25 
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• 
(9)     2  »q.  ft.  73  in-  to  the  dec',  of  a  sq.  yd. 

(10)  1  lb.  Troy  to  the  dec',  of  a  lb.  Avoir, 

(11)  108.  9d.  to  the  dec',  of  a  £. 

(12)  17«.  Id.  to  the  dec',  of    a  £. 

(13)  2  wks.,  6i  dys.  to  the  dec',  of  4  dys.  3  hra. 

(14)  2  lbs.,  14  oz.  to  the  dec',  of  18  Iba. 

Ex,  LXIV. 

MISCELLANEOCrS    EXAMPLKS, 
PAPER    I. 

(1)  Define  a  unit ;  a  number.  Into  what  classes  are  num- 
l>er8  divided  ?  Explain  the  difference  between  them.  Define 
Notation  and  Numeration. 

(2)  Write  down  in  words  the  following  numbers  : 

70340  ;  125004321  ;  5607605213403  ; 

and  express  by  numbers  eight  hundred  and  ten  thousand 
fmr  hundred  and  one;  sixty-four  billions  two  millions  six 
hundred  and  forty-six  thousand  and  two. 

(3)  (1)  Add  together  one  million  eighteen  thousand  two 
hundred  and  sixty-nine  ;  twenty  thousand  nine  hundred  and 
seventy-nine  ;  one  hundred  millions  one  thousand  and  fifty  ; 
fifty-four  billions  three  thousand  ;  four  hundred  millions  and 
six ;  nine  hundred  and  ninety-nine  thousand  nine  hundred 
and  ninety.     (2)     Subtract  300725  from  400001. 

Explain  clearly  why  you  carry  1  when  you  borrow  ten. 

(4)  ( 1 )  Multiply  268936785  bv  5689,  and  verify  by  division. 
(2)  Divide  27027027027  by  6974,  and  verify  by  multiplica- 
tion. 

(5)  The  product  is  99626417315464,  the  multiplier  72568  ; 
what  is  the  multiplicand  ? 

(6)  In  12  mi.,  2  fur.,  6  per.,  how  many  inches  7 
Shew  that  your  result  is  correct. 

PAPER  II. 

(1)  When  is  a  number  said  to  be  a  rnvMiple  of  another 
Dumber?  ^Vhat  is  a  commtyn  multiple?  What  is  the  kmit 
tommon  multiple  of  two  or  more  nurabers?  Find  L.  c.  m.  of 
27,  36,  42,  48. 

(2)  Explain  the  meaning  of  the  signs,  -i-, — ,  ==.  Whan 
CMi  questions  in  Addition  be  performed  by  MultiplicaJion. 
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(3)  A  ca^k  is  reqnired  to  b«  exactly  filled  by  any  one  df 
the  followiui'  measures  :  1  pint,  2  pints,  3  [lints,  5  pints,  0 
pints,  or  9  pints  ;  find  the  smallest  cask  for  the  puqiose. 

(4)  Tho  forewheel  of  a  waggon  is  8  feet  round,  and  the 
hind-wheel  fourteen  ;  how  many  feet  will  the  waggon  travel 
over  before  each  wheel  shall  have  made  a  nuinl<or  of  com- 
plete turns?     How  often  will  this  ha[)pen  in  1000  feet? 

(5)  The  length  and  cost  of  building  tlie  undernamed 
Canadian  (Lmalw,  were  a-s  follows:  The  Rideau  ('ai>al,  12(iJ 
miles,  S43S(<l)00 ;  the  St.  Lawrence  Canal,  40^  miles,  §8550- 
000;  the  Ottawa  Canal,  lOi  miles,  SloOOOOO;  the  Chamhly 
and  St.  Ours  Lock,  11^  miles,  $550000  ;  the  Welland  Canal 
and  feeder,  50^  miles,  §7000000 ;  the  Burlington  and  Des- 
jardins  Brido;e  cost  $5t)00n0.  Find  (1)  the  total  length  of 
the  above  canals,  (2)  theif  total  cost,  and  (3)  the  average  cost 
per  mile,  excluding  the  Burlington  and  Desjardins  Bridge. 

(6)  Define  a  vulgar  fraction?  Distinguish  between  a 
vulgar  and  decimal  fraction?  Give  au  example  of  the  dif- 
ferent kinds  of  vulgar  fractions  ? 

PAPER    III. 

(1)  Simplify  (1)  2i  (i+ 5)  -f^(§_  .J). 

(2)  2\  {(J+§)  +  i(§-i)}. 

(2)  A  person  who  owns  ^  of  a  steam-vessel,  sells  J  of 
his  share  for  $15000 ;  what  is  the  remaining  part  of  his  share 
worth  ? 

(3)  Simplify  (1)  -  (8i-2i)  -  i  (§  -  ^.) 

(2)l|{8i-2i)-i(i-T'T)} 

(4)  A  clerk  copied  '55  of  •  £5  instead  of  5  5  of  £5,  what 
was  the  amount  of  the  error  ? 

(5)  It  takes  87  yds,  of  carpet,  1  *25  yd.  wide,  to  cover  a 
room,  how  numy  more  yds.  will  it  take,  if  the  width  be  -75 
yd? 

(6)  A  gave  '5  of  an  orange  to  5;  "3  of  what  remained 
to  C:  how  much  of  the  orange  had  A  left  for  himself? 

PAPER  rv. 

(1)  A  drover  sold  ^  of  his  flock  to  ^,  |  of  the  remainder 
to  B,  and  the  rest  to  C.  How  many  had  he  at  first,  suppos- 
ing C  got  32  ? 

(2)  Add  together  13J.  56f ,  and  14g  by  vulgar  and  deci- 
mal fractioQA,  and  shew  tit*t  the  results  couicide. 
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(3)  The  product  of  two  decimals  ia  •03.^372  ;  one  of  them 
is  27  ;  find  the  other. 

(4)  Add  together  £27.    6x.    9.^^.,  ?17.22,    £19.    5s.    Sd., 
.05,  £3.  12.<.  Id.     The  answer  to  be  in  dec',  currency, 

(5)  At  a  football  match  there  were  •875  as  many  on  one 
side  as  on  the  other,  and  the  players  on  both  sides  were 
equal  in  number  to  '625  of  the  lookers  on  ;  if  there  were  21 
on  the  smaller  side,  how  many  were  playing  on  the  other 
side,  and  how  many  were  looking  on? 

\\ 

(6)  If  in  a  cricket  match  one  side  scores  "014  of  II  of  — 

•*? 

2  a.  i 

of  ^  of  4*5  of  2 E.of  71f  of   the  score  made  by   the  other 

side  ;  which  side  wins  ? 

papet:  v. 

(1)  C  owes  B  '6  of  wliat  B  owes  A,  B  gives  C  5.^  to  put 
the  accounts  between  them  all  straight.  What  is  B's  debt 
to^? 

(2)  Out  of  a  bag  of  silver,  I  take  50s.  more  than  "5  of 
the  whole  sum  which  it  contained  ;  then  30s.  more  than  '2 
of  what  then  remained  ;  and  then  20s.  more  than  "25  of 
what  then  remained ;  after  this  10s.  remained-  What  did 
tlie  bag  contain  at  first  ? 

(3)  A  bath,  containing  286  cub.  yds.  has  two  inlets  A 
and  B,  which  respectively  suppl_v  26  cub.  yds.  in  3^  hrs. ,  aud 
12^  cub.  yds.  in  2\  hrs.:  and  also  an  outlet  C,  which  dis- 
charges 11  "375  cub.  yd.s.  in  1|  hr.s.,  if  the  bath  be  empty, 
and  A  aud  C  open  for  12  hrs.,  and  then  B  also  open,  in  what 
■jime  will  '75  of  it  be  filled  ? 

Make  out  the  following  bill.s  : 

(4)  500  envelopes  at  44  cwits  per  100,  3  boxes  of  elastic 
Dands  at  33  cents  per  box,  ^  a  gross  of  penholders  at  19  cents 
per  doz.  2A  reams  of  foolscap  at  21  cents  per  quire,  4  dozen 
quill  pens  at  9  cents  per  doz. ,  1 3  note  books  at_27  cents  each, 
and  250  official  envelopes  at  48  cents  per  100. 

(5)  A  loin  of  lamb  (7^  lbs.)  at  ]()  cents  per  lb.,  a  haunch 
of  mutton  (19J  lbs.)  at  8  cents  per  lb.,  a  pork  ham  (18  lbs.)  at 
15  cents  per  lb.,  5i  lbs.  of  suet  at  10  cents  per  lb.,  and  9 
chops  at  4  cents  eacJi. 

(6)  17  yds.  calico  at  19  cents  per  yd.,  25^  yds.  at  55  cents 
per  yd.,  34A  yards  of  tianiiol  at  60  cents  per  yd.,  14  pairs  of 
stockings  at  38  cents  a  pair,  and  5  pairs  of  gloves  at  $12 
()ttr  doK. 
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SECTION  V. 


RATIO  AND  PROPORTION. 

105-  Numbers  are  divided  into  two  classes,  Acstract 
and  Concrete.  One,  or  the  numl>er  one,  when  the  unit 
does  not  refer  to  any  particular  object,  is  au  abstract  number. 
One,  in  the  expression  one  pound,  when  the  unit  refers  to  a 
particular  object,  viz.  "a  pound,"  is  a  concrete  number. 

106.  We  may  ascertain  ihe  relation  which  one  abstract 
number  bears  to  another  abstract  number  or  one  concrete 
number  to  another,  concrete  number  of  the  Kame  kind,  by 
expressing  the  lirst  number  as  a  fraction  of  the  second  ;  thus 
the  relations  which  12  bears  to  3,  and  3  to  12  are  expressed  by 

12       4  3       1 

the  fractions  —  or-,  and —or-;    also   the   relations    which 

V2s.   bears  to  3d.,  or  li4d.  to  M.,  and  3d.  to  12s.,  or  3d.  to 

144      48  3         1 

144rf.  are  expressed  by  the  fractions or  -— ,  and  — 

^  ^  3         1  144      48 

107.  The  relation  of  one  number  to  another  in  respect 
of  magnitude  is  called  Ratio.  The  Ratio  of  one  numljcr  to 
another  may  be  expi-essed  by  the  fraction  which  the  first  is 
of  the  second. 

108.  The  Ratio  of  one  number  to  .inut  .rr  is  often  de- 
noted by  placing  a  colon  between  them.  Thus  the  ratios  of 
12  to  3  and  3  to  12  are  denoted  by  12:3  and  3:12.     Hence 

12  3 

it  follows  that  12  : 3  =  — ,  and  3  :  12  =  — . 

109.  The  two  numbers  which  form  a  Ratio  are  called  its 
tern,.  ;  the  former  term  is  called  the  antecedent,  the  latter 
the  CONSEQUENT.     Since  3d.   reduced  to  the  fraction  of  12s. 

3 

^ ,  it  18  clear  that  ^hcn  we  have   two   concrete  Dnmbera 

144 
of  the  same  kind,  but  of  different  denominations,  we  must,  in 
order  to  find  their  ratio,  reduce  them  to  one  and  the  same 
denomination,  and  may  then  treat  them  as  abstract  numbern 
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110.  When  two  Ratios  are  equal,  in  other  -words,  when 
ehey  can  be  expressed  by  the  same  fraction,  they  are  said  to 
form  a  Proportion,  and  the  four  numbers  are  called  Pro- 
PORTiONAis,     Thus  the  ratio  of  8  to  9  is  equal  to  that  of  24 

8  24      8 

to  27,  for  8  :  9  =  -,  and  24  :  27  =  —  =  -.     The  Ratios  being 

9  27  9  *■ 
equal,  Proportion  exists  among  the  nrmbers  8,  9,  24,  27 ; 
and  those  numbers  are  Proportionals. 

111.  The  existence  of  Proportion  between  the  numbers 
8,  9,  24,  27  is  denoted  thus,  8  :  9  =  24  :  27,  or  8  :  9  ::  24  :  27, 
which  is  usually  read  thus,  8  is  to  9  as  24  is  to  27. 

112.  In  any  Proportion,  as  8  :  9  ::  24  :  27,  the  product  of 
the  1st  and  4th,  i.e.  the  extreme  terms  =  tlie  product  of  tlvt  2nd 
and  3rd,  I.  e.  the  mean  terms  ; 

8  24         8  24 

-  =  — ;.-. -X9X27  =—  X9X27,  or  8X27  =24X9. 

9  27         9  27 

113.  If/our  numbers  be  proportionals  when  taken  in  a  cer- 
tain order,  they  will  also  be  proportionals  when  taken  in  the 
contrary  order.     For  instance,  8,  9,  24,  27  are  proportionals  ; 

_   8  _  24      _       .   8  _       .24        9  _  27        27  _  9 

''9~27'"*     ~9~"      ~27'*'^8~24' °'24~8' 
.-.  27  :24  ::9  :8. 

114.  If  any  three  terms  of  a  proportion  be  given,  there- 
'on.ainui^j  term  may  ahcays  be  found. 

For  since  in  any  Proportion 

1st  term  X  4th  term  =  2nd  term  X  3rd  term; 

2nd  X  .3rd  1st  X  4th 

. '.  1st  term  =  ,  2nd  term  = , 

4th  3rd 

„   ,  1st  X  4th  2nd  X  ."^rd 

3rd  term  = ,  4th  term  = . 

•Jud  1st 

Ex-  1.     Find  the  4th  term  in  the  proportion  2,  3,  18. 

3  X  18 

2  :  3  ::  18  :  4th  term :  .  •.  4th  term  = =  27. 

2 

Ex.  2.     Find  the  2nd  term  in  the  proportion  8,  32,  and  24. 

8  X24 

8  :  2ud  term  ::  32  :  24 ;  .  •.  2nd  term  x= =  i. 

32 
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Ex.  LXV. 
Find  th©  4th  t«rm  in  each  of  the  following  proportion! : 

(1)     4:9  ::  12  :  (2)     32  :  9  ::  24  : 

(3)     4  :  6  ::  10  :  (4)     i  :  4  ::  i  : 

(5)     -OS  :  "8  ::  "79  :         =  (6)     3  :  10  ::  4-5  : 
Find  the  2nd  term  in  e»ch  of  the  proportiona  : 

(7)     f:      ::  hi  :  k'r-  (S)     1-2:      ::l-3:-39. 

Find  the  Ist  term  in  each  of  the  proportions  : 

(9)        :T-*:iV:i.  (10)         :  4-22  :  17-6  :  23J. 

RULE  OF  THREE. 

115.  The  Rule  of  Thrke  is  a  method  by  which  we  are 
enabled,  from  three  numbers  which  are  given,  to  find  a 
fourth  -which  shall  bear  the  same  ratio  to  the  third  as  the 
second  to  the  first ;  in  other  words,  it  is  a  Rule  by  which, 
when  three  terms  of  a  proportion  are  given,  we  can  deter- 
mine the  fourth. 

116.  RtTLR.  Find  out  of  tha  three  quantities  which  arp 
given,  that  wliich  is  of  the  same  kind  as  the  fourth  or  re- 
quired (juantity  ;  or  that  which  is  distinguished  from  the 
other  terms  by  the  nature  of  the  question :  place  this  quan- 
tity as  the  third  term  of  the  proportion. 

Now  consider  whether,  from  the  nature  of  the  question, 
the  fourth  term  will  be  gi'cater  or  less  than  the  third;  if 
greater,  then  put  the  larger  of  the  other  two  quantities  in 
the  second  term,  and  the  smaller  in  the  first  term ;  but  if 
less,  put  the  larger  in  the  first  term  and  the  smaller  in  the 
second  term. 

Talve  care  to  reduce  the  first  and  second  terms  to  one  and 
the  same  denomination,  and  also  to  reduce  the  third  so  that 
it  may  be  wholly  in  one  denomination ;  remembering,  how- 
ever, that  if  the  quantities  involved  be  all  of  the  same  kind, 
it  is  unnecessary  to  reduce  aU  the  three  terms  to  the  same 
denomination,  but  only  the  first  and  second  terms  to  one 
and  the  same  denomination,  and  the  third  to  a  single  de- 
nomination, which  •will  not  necessarily  be  the  same  as  the 
former.  ^Vhen  the  terms  have  been  properly  reduced,  mul- 
tiply the  second  and  third  together,  and  divide  by  the  first, 
treatiog  all  three  as  abstract  numbers.  The  quotient  will  be 
the  ansu'er  to  the  question,  in  the  denomination  to  which 
the  thn-d  term  was  reduced. 
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If  19  bnshela  of  potatoes  coat  $15.20,  how  many  bushels 
can  be  bought  for  §83.20?  Since  19  bush,  is  of  the  same  kind 
as  the  req*.  term,  viz.,  bus.,  we  make  19  bus.  the  3'^.  term  ; 
since  $83.20  can  buy  more  bus.  than  S15.20.  we  m^ke  $83.20 
the  2»^.  term,  and  $15.20  the  1".  term  : 
$    c.        S    c.       bus. 

15.20  :  83.20  ::  19  :  na  of  bns.  req*. 
or  1520  cts.  :  8320  ots.  ::  19  bus.  :  of  bus.  reqj. 

8320  X  19 

.*.  no.  of  bns.  req*.  ^m =104. 

^  1520 

Ex.  2.  A  gentleman  hired  a  servant  for  th"  year  18*>5  far 
£32.  13^.  \\\'l.,  the  man  left  his  servi'-e  on  the  evenina;  of  the 
last  day  of  June  :  what  amount  of  wages  ought  to  be  paid 
to  him  ? 

From  Jan.  1  to  Jime  .30,  both  included,  there  are  (31  +  28 
+  31  +  30  +  31  +  30)  (lays  =  181  days  ; 

We  place  £32.  13.s.  11  if/.,  the  given  quantity  of  the  req"". 
kind,  in  the  3^"*.  term  ;  wages  for  181  days  wiU  be  less  than 
wages  for  365  days,  .  *.  place  181  days  in  the  2"''.  term,  and 
365  days  in  the  1".  term. 

davs.    days.        £      ».     d. 
.'.  365  :  181   ::  32  13  IH  :  req*.  am*,  of  wages. 
or  365  days  :  181  days  ::  313907. .  : in  q. 

31-390  X  181 

.'.req'*.  am',  of  wages :=  7.  =  £16.  4s.  S^d. 

365 

Ex.  3.  A  banlinipt  can  pay  9'?.  Ohd.  in  the  £,  and  his 
assets  amount  to  £1069.  38.  S^d. ;  find  the  amount  of  his 
debts. 

For  every  asset  of  9«.  O^rf.  he  owes  £1,  .  *.  place  £1  in  the 
3rd  term. 

9s.  Ohd.  :  £1069.  Ss.  e^d.  ::  £1  :  am',  of  debts  in  £'s, 
or  217  half -pence  :  513205  half-pence  ::  £1  :  am',  of  debts  in  £'s; 

513205 

.•,  am*,  of  debts  in  £'s  = =  2365. 

217 

Ex.  4.  If  •0625  of  1  lb.  cost  -4588. ;  what  will  "075  of  a  ton 
eost  ? 

lb.           ton            ». 
•0625  :  -075  ::  '458  :  roq*.  price  in  shillings, 
lb.                  lb«.               #. 
or  -0625  :  -075  X  20  X  112  ::  -458  :  req*.  price  in  shillings 
•458  X  -075  X  20  X  112 
, •.  pnoe  = —^ «r.  =»r  £6L  lid.  l-248d. 


114  ARITHMETIC. 

Ex.  8,     A  owned  ■,*7th8  of  a  ship,  and  boU.  j*j  of  J  of  hif 

u 

share  for  £12.*,;  what  was  the  value  of  —  of  V  h»  of  the  ves- 

4i       ^ 
eel? 

U 
,»r  of  i  of  yV  :  —  of  I  ::  flSj*,  :  req*.  value  i  a  £'«, 

2x4  S       ^        2         400 

or  :       X  V       ::  £ :  req''.  value  in  £'8  ; 

11x3x17     4       17       5  38 

400  X  2      11  X  3  X  17 

.*.  req''.  value  in  £'a  =  x =  100. 

33  X  17  2x4 

Note  1.  There  are  certain  examples  in  which,  at  first 
sight,  more  than  three  terms  appear  to  be  given,  but  they,  in 
certain  cases,  come  under  this  Rule,  aa  in  tho  .Allowing  in- 
stances : 

Ex.  6.  If  the  carriage  of  .5  cwt.,  7  lbs.,  for  Si  miles  cost 
£3.  18s.  4(/.,  what  will  it  cost  to  have  21  cwt.,  1  qr.,  14  lbs. 
carried  the  same  distance  ? 

84  miles  may  be  left  out  of  consideration,  the  distance  in 
both  cases  being  tho  same. 

.-.5 cwt., 7 lbs.  :  21cwt.,  Iqr.,  Hlbs.  ::  £3.188. 4<i.  -req^.cost; 
whence,  req"*.  cost  =  £16.  10«.  SJr/.  Iq. 
Ex.  7.     If  12  men  can  rca[i  a  field  in  4  days,  in  what  tiin<> 
can  the  same  work  be  performed  by  32  men? 

32  men  require  less  than  4  days  to  perform  the  work  • 
.' .  32  :  12  ::  4  days  :  req"*.  time  in  days  ; 

12x4 
.' .  req"*.  time  =  — ; days  =  IJ  days. 

Note  S.  Examples  such  aa  the  following  are  easily  worked 
by  Rule  of  Three. 

Ex.  8.  A  gentleman  after  paying  an  income-tax  of  Id.  in 
the  £,  has  £248.  10a".  %d.  ;  what  was  his  gross  annual  income? 

After  paying  inc«.  tax  on  £1,  he  had  £1  less  Id.,  or  19s.  5<^ 
.• .  19«.  5a.  :  £248.  10s.  8c/.  ::£!.:  req-».  income  ; 
whence,  req''.  income  =  £25G. 

Ex.  9.  A  hare,  pur.sued  by  a  greyhound,  was  l.SO  yards 
before  him  at  starting ;  whilst  the  hare  ran  5  yards  the  dog 
ran  7  yards  ;  how  far  had  tho  hare  gone  when  she  was  caught 
by  the  greyhound  ? 

Since  the  dog  gains  2  yds.  on  every  5  yds.  which  the  hare 
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runs,  we  require  to  find  how  many  yards  the  hare  must  run 
tor  the  dog  to  gain  1 30  yds. 
.  *.  2  ydfl.  :  130  yds.  ::  6  yds.  :  no.  of  yds.  the  hare  must  ran ; 

i;!0  X  5 
.'.  no.  of  yds.  req*.  = ; =  326. 

Ex-   LXVI. 

(1)  If  8  bushels  of  wheat  coat  $16,  what  will  24  bushels 
ooet  at  the  same  rate  ? 

(2)  If  2  bushels  of  oats  cost  %\A0,  how  much  will  33 
bushels  cost  ? 

(3)  If  9  bushels  clover  seed  cost  $36,  how  much  will  4 
bus.    20  lbs.  cost  ? 

(4)  When  oats  are  selling  at  55  cents  a  bushel  ;  hcfl 
many  bushels  can  be  bought  for  $21.25  ? 

(5)  The  price  of  a  bushel  of  pease  being  84  cents  ;  hovt 
many  bushels  can  be  bought  for  $17.20? 

(6)  Find  the  value  of  a  silver  salver,  weighing  21  lbs.,  4 
OB.  at  6.S.  5d.  an  oz. 

(7)  How  much  cheese  at  16  cts.  per  lb.  can  be  bought  foi 
$^t62.36? 

(8)  A  bankrupt,  who  owes  $23856,  c&d.  pay  $10496.64  ; 
what  will  be  the  dividend  in  the  §  ? 

(9)  A  pensioniir  received  $106.14  for  the  year  1864;  find 
the  amount  of  his  daily  pension. 

(10)  I  mile  of  road  cost  $393.75  ;  what  will  20  mi.,  5  fur., 
22  yds.  of  the  same  kind  of  road  cost  ? 

(11)  WTiat  weight  of  sugar  may  be  bought  for  $449.28, 
when  the  cost  of  6  cwt.,  2  qrs.  is  $133.12. 

(12)  The  taxes  on  a  house  rated  at  $183.75  amount  to 
$32.15;  the  taxes  on  another  house  in  the  same  village 
amount  to  $286.66^  ;  find  the  rateable  value  of  the  2nd 
house. 

(13)  A  bankrupt's  debts  amount  to  $10000,  and  his  prop- 
erty to  $3875,  what  \vill  each  of  hia  creditors  lose  in  the  $  ? 

(14)  A  ship  was  provisioned  for  a  crew  of  S4  men  for  5 
months  ;  how  much  longer  would  the  provisions  last,  if  a 
a  crew  of  only  60  men  were  taken  on  board  ? 

(15^     A  merchant  exchanged  1134  yds.  of  velvet  for  6313 

H 
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yda.  of  silk  at  3&  i^d.  a  yd. ;  find  the  valae  of  the  velT«t  • 

yd-T 

(lo)  What  are  tho  effects  of  a  bankrupt  worth,  whose 
debts  amount  to  £3057.  I2.s.,  and  who  can  pay  17«.  6d.  in 
the£T 

(17)  A  man  on  the  average  walka  over  10  ft.,  8  in.  in  4 
steps,  what  number  of  ste[)s  will  he  take  between  two  places, 
a  distance  of  1  mi,  12S0  yds.  apart  ? 

(IS)  if  31  ac.,  3  ro.,  9  po.,  21  yds.  of  ground  cost  £3026 
125.  4i(i.,  what  will  be  the  price  of  49  ac,  3  ro.,  38  po.,  2| 
yds.  of  ground  of  the  same  quality  ? 

(19)  A  bankrupt  pays  59  cts.  in  the  $  ;  what  will  be  lost 
on  a  debt  of  $13675? 

(20)  How  many  minutes  must  a  boy,  who  runs  (5  mi.  an 
hour,  start  before  another  boy,  who  runs  7^  mi.  an  hour  in 
order  that  they  may  be  together  at  the  end  of  10  inL  ? 

'(21)  Two  boats  start  in  a  race,  and  one  of  them  gains  5  ft. 
upon  the  other  in  every  55  yds.;  how  much  will  it  have 
gained  at  the  end  of  half  a  mile  ? 

(22)  How  many  pairs  of  mits  at  45  cts.  a  pair  should  be 
exchanged  for  36  dozen  pairs  of  stockings  at  55  cts.  a  pair  ? 

(23)  How  many  men  would  perform  in  168  days  a  piece 
of  work,  whicli  108 men  can  do  in  266  days? 

(24)  If  an  incorporated  village  be  rated  at  $12571. 87i  and 
a  rate  be  granted  of  $41 9. 06 J  ;  how  much  is  the  rate  in  the 
$?     How  much  will  be  paid  by  a  house  rated  at  $1734.37^. 

(25)  A  gentleman's  income  in  1863  was  $2500,  out  of 
which  he  saved  $994.37^  ;  hnd  his  average  daily  expenditure. 

(26)  If  100  men  can  finish  a  piece  of  work  in  27  days, 
how  many  men  will  finish  it  in  20  days  ? 

(27)  A  special  train  on  the  Grand  Trunk  Railway,  which 
travels  at  the  uniform  rate  of  44  ft.  in  a  second,  leaves  Belle- 
ville for  Toronto,  a  distance  of  109  miles,  at  8  o'clock  a.  m.  ; 
at  what  time  will  the  train  reach  Toronto. 

(28)  A  bankrupt  owes  to  one  creditor  a  certain  sum,  to 
each  of  two  others  §1250,  to  each  of  three  others  $816  ;  his 
property  is  worth  $1718.75,  and  he  can  pay  22  cts.  in  the  $. 
How  much  will  the  first  creditor  lose  T 

(29)  If,  when  wheat   is  42s.  a  qr.   (8  bus.),  the  4  lb.  loa. 
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costs  ^d.,  wlut  ought  the  4  lb.  loaf  to  cost  when  wheat  is 
70s.  a  qr.  ? 

(30)  In  what  time  ought  10  men  to  perform  the  same 
work,  which  5  men  and  5  boys  can  perform  in  15  days,  it 
being  given  that  3  men  can  perform  the  same  amount  of 
work  as  5  boys  ? 

(31)  Find  a  4th  proportional  to  1  lb.,  10  oz.,  10  dwts.  ;  1 
oz.  ;  and  £6.  3s.  9rf. 

(32)  How  much  might  a  person  have  spent  in  Jan.,  18fa"4, 
who  wished  to  save  in  that  year  §250  out  of  an  income  of 
82034.50?    • 

(33)  A  person,  after  paying  an  income-tax  of  Qd.  in  the  £, 
has  £877.  10s.  left,  tind  his  original  iucouie. 

(34)  Find  (1)  the  income  which  pays  £29.  3s.  4<i.  tax  at 
the  rate  of  Id.  in  the  £  ;  (2)  the  income  from  which,  after 
paying  tax  at  the  same  rate,  the  remainder  is  £9.32. 

(35)  A  piece  of  gold  at  £3.  17s.  lO-^rf.  per  oz.  is  worth 
iil50 ;  what  will  be  the  worth  of  a  piece  of  silver  of  equal 
1  weight  at  54s.  Qd.  per  lb.  ? 

(36)  A  certain  piece  of  work  was  to  be  done  by  25  men 
in  16  days;  after  4  days  15  men  go  away  ;  how  long  ^vill  it 
tike  the  rest  of  the  men  to  finish  the  work  ? 

(37)  A  person  after  paying  for  the  1st  half  of  a  year  an 
uicome-tax  of  1  ct.  in  the  §,  and  for  the  2nd  half  one  of  1^  cts. 
in  the  $  on  his  income,  has  ;§1855  left :  what  was  the  income 
on  which  he  paid  ? 

(38)  If  f  of  a  qr.  of  wheat  cost  54s.,  what  will  be  the  price 
of  i  of  a  bus.  ? 

(39)  If  \%  of  a  cwt.  cost  £7  3s.,  what  will  y\  of  a  ton  cost? 

(40)  If  T^  of  §  of  2i  of  40  lbs.  of  beef  cost  1^(/.,  how 
many  lbs.  can  be  bought  for  £1.  6s.  Qd.  ? 

(41)  A  clock  marks  the  true  time  on  Sunday  morning  at 
6  o'clock,  and  on  Tuesday  at  noon  it  has  gained  24  minutes, 
what  will  be  the  true  time  when  it  shews  1  o'clock  on  Sat- 
urday afternoon  ? 

(42)  The  hour  and  minute  hands  of  a  watch  are  together 
at  12  o'clock,  when  will  they  next  be  together  ? 

(43)  If  5  lbs.  of  sugar  cost  -0703125  of  ?4,  what  will  "0625 
cwt.  of  the  same  sugar  cost  ? 

(44)  A  certain  piece  of  work  can  be  done  in  18  days  hj 
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4  men,  7  women,   or  9  boys ;  how  long  will  the  same  work 
occupy  5  men,  1  women,  and  2  boys  ? 

(45)  If  after  selling  Jibs  of  an  estate,  I  sell  J  of  5  of  the 
remainder  for  l^  of  3  of  £600 j,  what  is  the  value  of  grds  of 
it? 

(46)  What  will  bo  the  value  of  a  gold  cup  weighing 
2-683  lbs. ;  when  1  oz.  of  it  is  worth  £  i09  ? 

(47)  4  men  and  5  boys  earn  $22.12  in  7  days,  and  3  men 
and  8  boys  earn  ^28.98  in  9  days  ;  in  what  time  will  12  men 
and  12  boys  earn  $186.48  ? 

(48)  A  can  do  a  piece  of  work  in  5  hours,  7?  in  9  hoars, 
and  C  in  15  hours.  How  long  will  it  take  C  to  finish  the 
work,  after  A  has  woi-ked  at  it  for  40  minutes,  ai:d  B  for  IJ 
horn's  ? 

(49)  If  a  garrison  of  1500  men  haTS  provisions  for  13  mo., 
how  long  will  their  provisions  last,  if  at  the  end  of  2  mo. 
they  be  reinforced  by  700  men  ? 

(50)  Two  men  start  at  8.30  a.m.,  one  from  Toronto  and 
the  oiher  from  Whitby,  a  distance  of  30  miles,  and  they  ap- 
proach each  other  at  the  rale  j  of  4^  and  3  miles  an  hour ; 
at  what  time  will  they  meet,  and  at  what  distance  from  a 
place,  which  is  2  miles  nearer  to  Toronto  than  Whitby? 

(51)  Two  trains  respectively  210  feet  and  180  feet  in  length 
are  going  in  opposite  directions,  the  first  at  the  rate  of  2-1 
miles  per  hour,  and  the  other  at  the  rate  of  27  miles  per 
hour  ;  tiud  how  long  they  will  take  to  pass  each  other? 

DOUBLE  RULE  OP  THREE. 

117.  The  Double  Rule  of  Three  is  a  shorter  method 
of  working  out  such  questions  as  would  require  two  or  more 
applications  of  the  Rule  of  Three. 

118.  For  the  sake  of  convenience,  we  may  divide  each 
question  in  the  Double  Rule  of  Three  into  two  parts,  the 
supposition  and  the  demand;  the  supposition  being  the  part 
which  expresses  the  conditions  of  the  question,  and  the  de- 
maud  the  part  which  mentions  the  thing  demanded  or  sought. 
In  the  question,  "  If  the  carriage  of  15  cwt.  for  17  miles  cost 
521,  what  would  the  carriago  of  21  cwt.  for  16  miles  cost?" 
the  words  "  if  the  carriage  of  15  cwt  for  17  miles  cost  $21," 
form  the  supposition  ;  and  the  words  "  what  would  the  car- 
riage of   21    cwt.v  for    16   miles  cost?"    form    the   demand. 
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Adopting  this  distinction,  we  may  give  the  following  Rule 
for  working  out  examples  in  the  Double  Rule  of  Three. 

119.  Rule.  Take  from  the  supposition  that  quantity 
which  corresponds  to  the  quantity  sought  in  the  demand ; 
and  write  it  down  as  a  third  terra.  Then  take  one  of  the 
other  quantities  in  the  supposition  and  the  corresponding 
quantity  in  the  demand,  and  consider  them  with  reference 
to  the  third  term  only  (regarding  each  other  quantity  in  the 
supposition  and  its  corresponding  quantity  in  the  demand 
as  being  equal  to  each  other) ;  when  the  two  quantities  are 
so  considered,  if  from  the  nature  of  the  case,  the  fourth  terra 
would  be  greater  than  the  third,  then,  as  in  tlie  Rule  of 
Three,  put  the  larger  of  the  two  quantities  in  the  second 
term,  and  the  smaller  in  the  first  term;  but  if  less,  put  the 
smaller  in  the  second  term,  and  the  larger  in  the  first  term. 

Again,  take  another  of  the  quantities  given  in  the  suppo- 
sition, and  the  corresponding  quantity  in  the  demand  ;  and 
retaining  the  same  tliird  term,  proceed  in  the  same  way  to 
make  one  of  those  quantities  a  first  term  and  the  other  a 
second  term. 

If  there  be  other  quantities  in  the  supposition  and  demand, 
proceed  in  like  manner  with  them. 

In  each  of  these  statings  reduce  the  first  and  second  terma 
to  the  same  denomination.  Let  the  common  third  term  be 
also  reduced  to  a  single  denomination  if  it  be  not  already  in 
that  state.  The  terms  may  then  be  treated  as  abstract  num- 
bers. 

Multiply  all  the  first  terms  together  for  a  final  first  term, 
and  all  the  second  terms  together  for  a  final  second  term, 
imd  retain  the  former  third  term.  In  this  final  stating  mul- 
tiply the  second  and  third  terms  together  and  divide  the 
product  by  the  first.  The  quotient  will  be  the  answer  to  the 
question  in  the  denomination  to  which  the  third  term  was 
reduced. 

Ex.  1.  If  5  men  earn  £18,  158.  in  12  weekB,  how  mnch 
will  16  men  earn  in  20  weeks  ? 


16  men  will  earn  more  mon- 
ey til!.     '    jien   in   a  given 
6  men  :  16  men    |  ../-la  ml.        **  "  '  wks.  more  xi\on- 


By  the  Rule, 


12  wIlb.  :  20  wks.  \  ''^^^  ^^'      e         ..        earned  than  in  12 

^        *^     ^  given  no.  of  men. 
.•.6x12:16x20::  375«.  :  ni*  ofahiUings  req*.  ; 

:•  no.  of  shiUings  reqi.  =  ^6X^0X3?7g  ^  ^^^^  _    ^^ 
*      ^  3x4:2 
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Ex.  2.  If  16  horses  eat  56  bus.  of  com  in  32  days,  iu  hov 
many  days  will  8  horses  eat  84  bus.? 

8  horses  :  16  horses  )       „n  j.  _  -^1  i/ivenno.  of  bus.  willlast 

56  bus.  :  84  bua.      \    "    "  8  horses  more  days  than  10 

'    -  iry'S4V{'>         horses;  84  bus.  will  last  a 

.*.  no.  daysreq*.= '  "—.r^Qi/ivMi    no.    of    horses    morf: 

8  X  56  days  than  56  bus. 

Ex.  .^.  If  15  pumps,  working  8  hours  a  day,  can  raiiji- 
1260  tons  of  water  in  7  days  ;  how  many  pumps,  working 
12  hours  a  day,  will  be  required  to  raise  7500  tons  of  water 
in  14  days  ? 

12  hrs.  :  8  hrs.  )  ^T*"  P""'^'  T.*"''  ^^  ^"■ 

1260  tons  :  7560  tons     ::  15  pn-r-  *•  ^^^  '''\J''f  \  ^^^?«  ^ 

14davs-7dav3        \  ^'^'''^  ''''^'^^'  °^  ^^^'^^  ^  '^ 

^   '        '  •'  '  (jirpn   no.   of    days   than   if 

.*.  no.  of  pumps  req"*.  they  worked  8  hrs  a  day; 

8X7560X7X15  more    pumps    are   req^.    to 

^^^    »i>  V  i9«n  V  Id.  ^^  raise  7560  tons  than  to  raise 

1-  X  l^bU  X  14  ^260  tons  in  a  'jiven  no.  of 

days,  work*,  a  given  no.  of  hrs.  each  day  ;  /ev:er  pumps  are 

req"*.,  work^.  for  14  days  a  given  no.  of  hrs.  each  day,  to  raise 

a  given  weight  of  water,  than  if  they  worked  only  for  7  days. 

Ex.  4.     If  25  men  can  perfoi-m  a  piece  of  work  in  16  days 

working  12  hours  a  day,  in  what  time  will  20  men  perform 

a  similar  piece  of  work  4  times  as  large,  when  they  work 

only  8  hours  a  day? 

Call  the  1st  piece  of  work  1,  then  the  2nd  piece  will  =  -i. 

20  men  :  25  men  )  •  *•  °o-  oi  days  req*. 

1:4  i  ::  16  days.  _25  X4  X  12  X  I6_^^^ 

8  hrs.  :  12  hrs.   )  ~  20  X  8 

Ex.  5.  A  contractor  engages  to  make  a  road  5^  mi.  long 
in  160  days  ;  but  after  employing  1.35  men  upon  it  for  100 
days,  he  finds  that  only  3  mi.,  700  yards  are  completed  ;  how 
many  extra  men  must  he  employ  in  order  to  complete  his 
contract  ? 

5^  mi.— 3  mi.,  700  yds,  =9680  yds.— 5S80  yds.  =  3700  yds. 
6980  yd.,  .  3700  y.„.  )  ■^^o'xmStl""'- 

.'.  140  men  must  be  employed,  or  6  additiouHl  m«Ri. 
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Ex.  LXVII. 

(1)  If  10  sacks  of  oats  supply  12  horsee  for  4  weeks,  how 
long  will  15  sacks  supply  9  horses  ? 

(2)  If  42  men  finish  a  work  in  36  days,  how  many  will 
finish  twice  as  great  a  work  in  27  days  ? 

(3)  If  60  men  in  36  days  finish  a  work,  in  how  many  daya 
will  135  men  finish  four  times  as  great  a  work  ? 

(4)  If  104  tons  carried  34  miles  cost  $87.36,  what  will  102 
tons  carried  122  miles  cost  ? 

(5)  If  a  man  with  a  capital  of  §100000  gain  $2500  in  3 
months,  what  sum  will  he  gain  -with  a  capital  of  $1500000 
in  7  months  ? 

(6)  If  21  cwt.  be  canied  40  miles  for  $2.80,  how  far  ought 
7  cwt.  to  be  carried  for  ^06? 

(7)  If  7  horses  be  kept  20  days  for  §70,  what  will  It  cost 
to  keep  45  horses  for  9  days  ? 

(8)  If  140  horses  eat  560  bus.  of  oats  in  16  days,  how  many 
horses  may  be  kept  for  24  days  on  1200  bus.  of  oats  ? 

(9)  If  with  a  capital  of  $5000  a  person  gains  by  trade  §250 
in  16  months,  in  how  many  months  will  he  gain  $625  with 
a  capital  of  $2000  ? 

(10)  If  a  regiment  of  1878  soldiers  consume  702  qrs.  of 
wheat  in  336  days,  how  many  qrs.  will  an  army  of  22536 
men  consume  in  112  days? 

(11)  If  6  horses  can  plough  17^  acres  La  4  days,  how  much 
land  can  24  horses  plough  in  2^  days  ? 

(12)  If  £240  be  paid  for  bread  for  49  persons  for  20  mo., 
when  wheat  is  485.  a  qr. ;  how  long  will  £234  find  bread  for 
91  persons,  when  wheat  is  £2.  16s.  a  qr.  ? 

(13)  If  100-8  lbs.  of  flour  support  20  men  for  3  days,  how 
many  men  will  46 '305  cwt.  support  for  7 '35  weeks  ? 

(14)  If  26  men  can  reap  a  field  of  85  ac.  in  12  days,  how 
many  men  will  reap  another  similar  field  one-half  the  size 
of  the  1st  field  in  one-seventh  part  of  the  time? 

(15)  3  men  can  do  a  piece  of  work  in  6  days,  if  they  work 
10  hours  a  day;  how  long  ■w'ill  it  take  16  men  to  do  t'n-ice 
the  amount  of  work,  when  they  are  working  at  it  9  hours  a 
day? 

(16)  If  the  wages  of  25  men  amount  to  £76.  13.s.  Ad.  in 
16  days,  how    many    men    must    work    24    days   to  receive 
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£103.   lO/i. ,  tho  daily  wages  of  each  of  the  latter  being  ono- 
half  that  of  each  of  those  of  the  former  ? 

(17)  If  6664  men,  on  half  rations,  consume  357  qrs.  of 
wheat  iu  57  clays,  how  many  qrs.  of  wheat  vnil  798  men,  on 
full  rations,  consume  in  119  days? 

(IS)  If  the  16  cts.  loaf  woi.i;ha  3-35  lbs.,  when  wheat  ia  $1.14 
a  bus.,  what  ought  to  be  the  price  of  wheat  per  bus.,  when 
47-5  lbs.  of  bread  cost  §3.20.  ! 

(19)  If  when  wheat  ia  $14.40  a  qr.,  the  12  cts.  loaf  weighs 
41b.s.,  wliat  should  be  the  pnco  of  wheat  per  qr.,  when  25 
Ibb.  of  l)re;ul  cost  37 -j  cts,  ? 

(20)  If  4  men,  each  working  S  hrs.  a  day,  take  11  days  to 
pave  a  rixad  220  yds.  long,  and  35  ft.  broad  ;  how  many  days 
will  6  men,  each  working  12  hrs.  a  day,  take  to  pave  a  road 
175  yds.  long,  and  36  ft.  inroad? 

(21)  If  1(K)  horses  consume  a  stack  of  hay  20  ft.  long,  11 
ft.,  3  in.  broad,  and  31  ft.,  6  in.  high,  in  9  days,  how  long  will 
a  stack  18  ft.  long,  5  ft.  broad,  and  14  ft.  high  supply  80 
horses? 

(22)  If  3  men  can  dig  a  ditch  105  yds.  long,  4  ft.  deep,  and 
5  ft.  wide  in  JO  days,  how  long  will  it  take  5  men  to  dig  a 
ditch  1 75  yds.  long,  4^  ft.  deep,  and  6  ft.  mde  ? 

(23)  If  the  8  cts.  loaf  weighs  1  lb.  11  oz.  12  drs.  when 
wheat  is  •'BrSO  per  bu.,  what  ought  the  12  cts.  loaf  to  weigh 
when  wheat  is  $1.26  per  bus.  ? 

(24)  If  5  horses  require  as  much  corn  as  8  ponies,  and  15 
qrs.  last  12  ponies  for  64  days,  how  many  horses  may  be  kept 
48  days  for  £41.  5s.  when  com  is  22s.  a  qr.  ? 

(25)  A  contractor  agrees  to  execute  a  certain  piece  of  work 
in  a  certain  time.  lie  employs  55  men,  who  work  9  hrs. 
daily.  ^Vhen  fths  of  the  time  is  expired,  he  finds  that  only 
f  ths  of  the  work  is  done.  How  many  men  must  he  employ 
during  the  remaining  part  of  the  time,  working  11  hrs.  daily, 
in  order  that  he  may  fulfil  his  contract  ? 

(20')  If  5  pumps,  each  having  a  length  of  stroke  of  3  feet, 
working  15  hours  a  day  for  5  days,  empty  the  water  out  of  i 
mine;  what  mus>t  be  the  length  of  stroke  of  each  of  15  pumps 
which,  working  10  hours  a  day  for  12  days,  would  empty  the 
same  mine,  the  strokes  of  the  former  set  of  pumps  being  per- 
formed 4  times  as  fast  as  those  of  the  latter  ? 
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PRACTICE. 

120.  An  Aliquot  part  of  a  number  is  snch  a  part  as,  when 
taken  a  certain  number  of  times,  will  exactly  make  up  that 
number. 

Thus,  4  is  an  aliquot  part  of  12 ;  6s,  of  18s. 

TABLES   OF   ALIQUOT    PARTS. 


"•r/f  »f  a,  cjot.  (100  lbs.) 

50  lbs.  or  2  qra.  =    ^  cwt. 
25  lbs.  or  1  qr.    =    \     " 
20  lbs.  =    T     " 

10  lbs.  =  tV     " 

5  lbs.  =  ^^     " 

Note.     The  parts  of  a  $  the 
same  as  of  the  cwt.  (100  lbs). 


Parin  of  a  £1. 


IDs. 
6s.  8d- 

58. 

4s. 

3s.  4d. 
2s.  M. 
2a. 

Is.  8(1. 
Is.  4d. 
Is.  3d. 
Is. 


=  i£ 

=  i 

=  i 

=  i 

=  i 

=  i 

1 

—  17 

=  ^ 

1 

—  T¥ 

—  1 

—  ^H 


Parts  of  a  cwt.  (112  lbs.) 

56  lbs.  or  2  qrs.  =    i  cwt. 

28  lbs.  or  1  qr.  =    ^  " 

16  lbs.  =    T  " 

14  lbs.  =    i  " 

7  lbs,  =^  " 

4  lbs.  -isV  " 

2  lbs.  =^  " 


Parts 

ef  a  shilling. 

6d. 

=    ioila. 

4d. 

=   4    " 

Sd. 

=   i    " 

2d. 

=   h    " 

IH 

=  i    " 

Id. 

=  iV    " 

id. 

=  ^    " 

K 

=  A    " 

id 

=  i?f    " 

Note.  In  working  examples  in  Practice,  the  above  tables 
will  often  have  to  be  varied  ;  the  luiowledge,  which  the 
scholar  now  has,  will  render  him  expert  in  taking  such  ali- 
quot parts  as  he  may  require  in  any  particular  example. 

121.  Practice  is  a  short  method  of  finding  the  value  of 
any  number  of  articles  by  means  of  Aliquot  Parts,  when  the 
value  of  a  unit  of  any  denomination  is  given.  Practice  may 
be  divided  into  Simple  .and  Compound. 


SIMPLE  PRACTICE. 

122.  In  this  case  the  given  number  is  expressed  in  the 
same  denomination  as  the  unit  whose  value  is  given ;  as,  for 
instance,  27  bushels  at  $1.30  i)er  l;iishel. 
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The  Rale  for  Simple  Practice  will  be  easily  shewn  by  ths 
following  examples. 

Ex-  1.     Find  the  valne  of  1296  things  at  16s.lOJ<i.  each. 

The  method  of  working  such  an  example  is  the  following  : 

If  the  cost  of  the  things  be  £1  each ; 

then  the  total  cost  =-  £1296. 

.  • .  cost  at  £.         t.     d. 

10s.  Od.    each  =  i  of  the  above  sum. =  648  .     0.0 

58.  Od.  each  =  i  the  cost  at  10s.  each  . .  =  324  .  0.0 
Is.  3d.  each  =  |  the  cost  at  58.  each.  . .  =  81  .  0.0 
Os.  7^.  each  =  \  the  cost  at  Is.  3d.  each  =    40  .    10  .  0 

.'.by  adding  up  the  vertical  columns, 
cost  at  16s.  lOid.  each  =£1093  .  10  .  0 

The  operation  is  usually  written  thus  : 


108.  =  i  of  £1. 
58.  =  i  of  10s. 
Is.  3d.  =  \  of  5s. 
1\d.  =  iof  Is.  3d. 


0  =  cost  at  £1  each. 
0  =  cost  at  10s.  each. 
0  =  cost  at  5s.  each. 
0  =  cost  at  Is.  3d.  each. 
0  =  cost  at  l\d.  each. 


£1093  .   10  .  0  =  cost  at  16s.  10^,  each. 

Note.  The  student  must  use  his  own  judgment  in  select- 
ing the  most  convenient  '  aliquot '  parts  ;  taking  care  thai 
the  sum  of  those  taken  make  up  the  given  price  of  the  unit. 

Ex.  2.  Find  the  value  of  825  bushels  of  wheat  at  S1.30 
per  bus. 

If  1  bus.  cost  SI,  cost  of  825  bus.  =  $825  at  $1  each. 
$825.00  =  value  at  §1  each. 

20  cts.  =  i  of  $1.  165.00  =  value  at  20  cts.  each. 

10  eta.  =  |of  20ct8.        82.50  =  value  at  10  cts.  each. 


$1072.50  =  value  at  $1.30  each. 


Ex.  LXVIIL 

ind  the  value  of, 

(1) 

75  at  $2.25. 

(2) 

105  at  $1.50. 

(3) 

910  at  $1.75. 

(4) 

876  at  $2.20. 

(5) 

1075  at  $3.25. 

(6) 

1278  at  $1.87i. 

(7) 

397  at  £1.  Is. 

(8) 

250  at  £2.  8s. 

(9) 

1324  at  $3.75. 

(10) 

2678  at  £2.  7s.  6d. 

(11) 

973  ..t  16«.  S^d. 

(12) 

236  at  £7.  5*.  11^./ 
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(13)    9978  at  £8.  138.  SJd.  (14)     157.'?9  at  dK>.  \19.  9|(»'. 

(15)     27835  at  89.62^.  (IG)     37832  at  $18.90. 

(17)  A  bankrupt  whose  debts  amount  to  $250215  pays 
29  eta.  in  the  dollar ;  wliat  are  his  effects  worth  ? 

(18)  A  gentleman's  gross  income  is  $12815,  his  rates  and 
taxes  amount  to  25  cts.  in  the  S,  find  his  net  income. 

(19)  What  will  be  the  loss  on  a  debt  of  £4970,  if  a  di^^- 
dend  of  85.  \()hd.  in  the  £  be  paid? 

(20)  What  will  be  the  total  cost  of  83^  yd.s.  of  calico  @ 
m</.  per  yd.,  of  57f  yds.  of  flannel  @  Is.  lUJ.  a  yd.,  and  of 
1 18  yds.  of  ribbon  @  9|rf.  a  yd.  ? 

COMPOUND  PRACTICE. 

123.  in  this  ca-se  the  given  number  is  not  wholly  expreaseti 
in  the  same  denomination  as  the  unit  whose  value  is  given  : 
as  for  iastance,  1  cwt.  2  qrs.,  14  lbs.  at  §10.24  per  cwt. 

The  Kule  for  Compound  Praistlce,  will  be  easily  shewn  from 
the  following  examples. 

Ex.  1.  Find  the  vaiuo  of  60  c^vt.,  ?  qra.,  5  Iba.  of  sugar  (^ 
?8..'')0  per  cwt. 

The  method  of  working  such  an  example  is  the  following  : 
The  value  of  1  cwt.  of  sugar  being  .^8.50  ; 

.  •.  value  of  60  cwt.  =  (.$8.50  x  60)  =  §510.0(9 

2  qrs.  =  ^  (vabie  of  1  cwt.) 

=  J,  (.-58.50)  =      S4.2o 

1  qr.  =  ^  (value  of  2  qrs.) 

=  h  (S4.25)  =      S2.12^ 

5  lbs.  —  \  (value  of  1  qr.) 

=  i(S2.12i)  =      S0.42i 

Therefcre  adding  ap  the  vertical  colamna, 
value  of  60  cwt.  3  qrs.,  5  lbs.  »=  §516-80 

Thft  operation  is  usually  written  thus  : 


i,  qrj,  =r  ^  cwt. 


§8.50    =  value  of  1  c%vt, 
10 


85.00    =  value  of  10  cwt. 

6^ 

510.00    =  value  of  GO  cwt. 
4.25    =  value  of  2  qrs. 
]  qr.  >«  ^  of  2  qr«.       2.12J  =  value  of  1  qr. 
5  Iba.  =  i  of  1  qr.  I       .424  =  value  of  5  lbs. 

$51  (>  30  '—  value  of  60  cwt.,  3  qrs.,  5  Iba. 
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valne  of  319  cwt.,  3  qrs.,   16  lbs., 

£       I.        d. 
I       2  .   12  .     6    =  value  of  1  cwt. 
'  10 


26  .     5  .     0    =  value  of  10  cwt. 
4 


\(\'t  .0.0=  value  of  40  cwt. 


I  S40  .     0  .     0    =  value  of  .320  cwt. 
euhtj  «:ting  2  .   VI  .     6    =  value  of  1  cwt. 

j  8;>7  .7.6=  value  of  .319  cwt. 
I        1   .     G  ,     3    =  value  of  2  qrs. 

1  qr.  :=   i  of  2  qrs.  \       0  .    l.H  .      1^  -  value  of  1  qr. 
14  11)8. :-   i  of  1  qr.    ;       0  .     6  .     fij  =  value  of  14  lbs. 

2  lbs.  =  f  of  14  Iba^       0.0.   1  li  =  value  of  2  lbs. 

£S39  .  14  .     4i  =  value  of  319  cwt., 
3  qrs.,  16  lbs. 

Ex.  LXIX. 
Ki&d  tne  value  of 

(1)  55  nu9.,  25  lbs.  wheat  (3  51.20  per  busheL 

(2)  1(>  cwt.,  2  qrs.,  20  lbs.  of  sugar  @  10  cts.  per  Jb. 

(3)  96  ac,  2  ro.,  10  per.  at  815.50  per  ac. 

(4)  2  lbs.,  8  oz.,  13  (Iwt.  at  7.--.  !</.  per  oz. 

(5)  15  yds.,  2  ft.,  7  ia.  at  12s.  dd.  per  yd. 

(6)  28  sq.  yds.,  7  ft.,  110  in.  at  £1.  78.  per  sq.  ft. 

(7)  1 1  mis.,  3  fur.,  .5.'.  yds.,  at  §1 1000  per  mile. 

(S)  What  is  the  value  of  T->  tubs  of  butter,  each  of  2  -of 
them  containing  57J  lbs.,  and  each  of  the  rest  73|  lbs.,  at 
$2.")  per  cwt.  ? 

(9)  What  will  3460  ft.  of  timber  cost  at  S5  per  100  ft.  ? 

(10)  What  will  24650  bricks  cost  at  S4  per  1000? 

(11)  What  will  46590  ft.  lumber  cost  at  §10.25. per  1000  ft.  ? 
Find  the  amount  of  each  of  the  following  bills  : 

(12)  17^  yds.  calico  at  19^  cts.  a  yd.,  35/7j  yds.  flannel  at 
S-^.i  cts.  a  3'cl.,  9G.'i  yds.  sheeting  at  70^  cts.  a  yd.,  104^  yds. 
of  lioliand  .it  32^  cts.  a  yd.,  12g  yds.  of  ribbon  at  17^  cts.  a  yd, 

(13)  2^%  lbs.  of  beef  at  12^  cts.  a  lb.,  19^  veal  at  11  cts. 
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a  lb.,  3b|  lbs.  of  pork  at  SJ  eta.  a  ib.,  17^  lbs.  lamb  at  6^  cts 
alb. 

(14)  17|  lbs.  crushed  sugar  at  12^  cts.  a  lb.,  18|  lbs.  cheese 
at  17^  cts.  a  lb.,  5^%  lbs.  of  tea  at  75  ct9.  a  lb.,  10^  lbs.  coffe*^ 
at  40  cts.  a  lb.,  7f  lbs.  honey  at  2.5  cts.  a  lb. 

Note  1.  The  scholar  should  bring  the  last  three  questions 
in  the  form  of  a  bill,  to  the  master. 

INTEREST. 

124.  Interest  (Int.)  is  the  sum  of  money  paid  for  the 
loan  or  use  of^ome  other  sum  of  money,  lent  for  a  certain 
time  at  a  fixed  rate  ;  generally  at  so  mach  for  each  $100  for 
one  year. 

The  money  lent  is  called  the  PRiNCir.4.L. 

The  int.  of  SlOO  for  a  year  is  called  the  Rate  per  Cent. 

The  principal  +  the  interest  is  called  the  Amount. 

Interest  is  divided  into  Simple  and  Compound  ^Yhen  in- 
terest IS  reckoned  only  on  the  principal  or  sum  lent,  it  is 
Sj.mple  Interest. 

When  the  interest  at  the  end  of  the  first  period,  instead 
of  being  paid  by  the  borrower,  is  retained  by  him  and  added 
as  priiiciijal  to  tlie  former  principal,  interest  being  calculated 
on  the  new  principal  for  the  next  period,  and  this  interest 
•igaiu,  instead  of  being  paid,  is  retained  and  added  on  to  the 
last  principal  for  a  new  principal,  and  so  on  ;  it  is  CoivtpouND 
Intere-st. 

SIMPLE  INTEREST. 

125.  To  find  (he  interest  of  a  given  sum  of  money  at  a  given 
rale  per  cent,  for  a  year. 

IluLE.  Multiply  the  principal  by  the  rate  per  cent.,  and 
divide  the  pro'luct  by  100. 

Note  2.  Thrj  int.  for  any  given  number  of  years  will  be 
found  by  multiplying  the  int.  for  1  year,  by  the  number  of 
years  ;  and  the  int.  for  au}-  part  t)f  a  year  may  be  found  from 
the  int.  for  1  year,  by  Practice,  or  by  the  Rule  of  Three. 

Note  3.  If  the  interest  has  to  he  calculated  from  one  given 
day  to  another,  as  for  instance  fruni  the  30th  of  .Jan.  to  the 
7th  of  Feb.,  the  80 th  of  Jan.  must  lie  left  out  in  the  calcula- 
tio.a,  and  the  7th  of  Feb.  must  be  taken  into  account,  for  the 
borrower  will  not  have  had  the  use  of  the  money  for  one 
day  till  the  Slsc  of  Jan. 

Note  It.     If  the  amount  be  required,  tb*  int.  haa  first  to  be 
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found  for  the  given  time;,  ami   the  principal  has  tlien  Ut  be 
added  to  it. 

Ex.   1.     Find  the  simple  int.  of  $250  for  one  year,  «c  9  per 
cent,  per  annum. 

By  the  Rule,  or  by  the  Rule  of  Three. 

$250  $)00  :  5250  ::  §9  :  Int.  req^, 

9 

$22.50  2.50  X  9 

.  • .  Int.  =  $22. 50  .  • .  I  nt.  req".  =  —j^  =  S22. 50. 

Kx.  2.     Find  the  amount  of  £1376.  11*.  3'/.  at  4£  per  cent, 
from  Apr.  6  to  Aug.  30. 

'    £.         I.       d.  &.          s.       4. 

1376  .  11  .  3  •1376  .  11  .  ;< 

4i  3 

5506  .5.0  4)4129  .  13  .  9 

1^32  .     8  .  Sr  £1032  .     8  .  5i 
£65-38  .   13  .  5i 
20^ 

'  t.  7-73  .».  Int  for  1  yi.  =  £65.  7^.  8-8125rf. 

12 
d.  8-8125  since  S^d.  =5-25(2. 

No.  of  days  from  Apr.  6  to  Aug.  30=-24  +  31  +  30  +  31  +  30 
=  146; 

.-.  365  days  :  146  davs  ::  £65.  7s.  8-8125(Z.  :  int.  req*. 

or  5  :  2  ::  £65'  7s.  SSliod.  :  int.  req*. 
.',  int.  req'».=f  of  £65.  7.s.  8-8125rf.=£26.  .Ss.  1-125(2.; 
.-.  Am».=£1376.  Us.  3d.  +  £26. 3s.  1-125(2.  =£1402.  14s.  4-125r2. 
Note.     Since  £1376.  Us.  3c2.  =  £1376.5625.  and  4|  =4-75, 


1376-5625X4-75' 
and  the  int.  thus  :  int.  =£1 

£65-38671876. 


we  might  have  found  the  int.  thus  :  int.  =£1 


Ex.  LXX- 

Find  the  Simple  Int.  and  also  the  Amt.  of 

(1)  $217.25  for  1  year  at  8  percent,  per  ann". 

(2)  $217.25  for  2  yrs.  at  8  per  cent 

(3)  $527. 37i  for  3  yrs.  at  7 

(4)  $9.3.50  for  2  yrs.  at  6 

(5)  $76.75  for  2i  yrs  at  7 

(6)  £62.  18«.  9id-  for  3i  yrs.  at  a 
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(7)    ?1075  75  for  4^  yrs.  at  8  pc?  cent,  per  ani?.">. 

(S)     §(iS-t  for  5  yra.  8  rao.,  at  8 

(9)     £75U0  from  May  5  to  Oct.  26,  at  3t 

(10)  £48(>5.  lis.  bd.  from  Jaiu-  1  to  Aug.  28,  18G8,  at  og, . 

(11)  In  what  time  will  $672  at  8  per  csKfe.  SKanj).  int. 
•.mount  to5?994.5G? 

(12)  At  what  rate  per  cent.,  simp,  iat.,  will  the  int.  an 
^16  amount  to  $346.80  in  5  yrs.  ? 

(13)  What  sum  of  money  will  amount  to  £138.  2a.  6d.  in 
15  mo.  at  6  per  cent,  per  acn"'.,  aimp.  int.  ? 

(14)  If  £1  =  10  florins  =100  cents  =  1000  mills,  find  the 
limp.  int.  on  £578.  3  fi.  1  c.  2^  m.  for  2|  yrs.  at  2^  per  cent. 

(15)  At  what  rate  per  cent.,  simp,  int.,  will  §2293.75 
double  itself  in  25  yrs.  ? 

COMPOUND  INTEREST. 
126.     To  fMd  the.   Compound  Interest  of  a  given  gum  of 
money  at  a  given  rate  per  cent,  for  any  number  of  years. 

Rule.  At  the  end  of  each  year  add  the  interest  of  that 
year,  found  by  (Art.  116),  to  the  principal  at  the  beginning 
tS.  it ;  this  wiU  be  the  principal  for  the  next  year ;  proceed 
in  the  same  way  as  far  as  may  be  required  by  the  question. 
Add  together  the  interests  so  arising  in  the  several  years, 
and  the  result  will  b«  the  compound  interest  for  the  given 
period. 

Ex.  1.     Find  the  Comp.  Int.  and  Am',    of  §600  for  3  yrs. 
at  8  per  cent,  per  ann. 
§600 

8_ 

§48.00  Int.  for  Ist  yr. 

•  •.§648  Prini.  for  2nd  yr. 


$51.84  Int.  for  2nd  yr, 

,  •.§699.84         Prin'.  for  3rd  yr. 

$55-987^      Int.  for  3rd  jt. 
.-.Comp*  int.  =  §55 -9872  +  ?51.S4  +  §48  =  §155 -8272. 
Am*.  $600  +  §155 -8272  =  .§755  •8272. 

Sx.  2.     Find,  workuig  with  decimala,   the  oomp.  int   Uld 
a*,  ef  £690  for  2  yrs.  at  4^  per  cort-t.  per  aan. 


iRiTujasTia 

£ 
690 
\^e»     4-5 

34od 

27G0 

£31  -050  =  InL.  for  lit  jr. 
€690 

£721  -OoO  =  Pria'.  for  2n(l  jt. 
4-5 

360525 
28S420 

£32-44725  =  Int.  for  2nd  yr. 
£721  -05 

£7o3'49725  =  Prin-.  for  3rd  yr.  or  amount  r«*Q*. 
20 

9  •94500a. 
12 

ll-340ciL 

4_ 

1  -367.  .-.am'.  =  £753.  9«.  \\\d.  nearly,  and 
Int.  =£753.  9.?.  11^^^.,  nearly -£690  =£63.  95.  U\d.  nearly. 

Note  1.  It  is  customary,  if  the  comp'*.  int.  be  required  for 
any  number  of  entire  yrs.  and  a.  part  of  a  yr.  (for  instance 
for  5 J  yrs.)  to  find  the  comp"*.  int.  for  the  6th  yr.,  and  then 
take  |th3  of  the  last  int.  for  the  ^ths  of  the  6th  yr. 

Note  2.  If  the  int.  be  payable  half-yearly  or  quarterly,  it 
is  clear  that  the  comp"'.  int.  of  a  given  sum  for  a  given  time 
will  be  greater  as  the  length  of  each  given  period  is  less  ; 
the  simp,  iuk  will  not  be  affected  by  the  length  of  each 
period- 
Ex.  LXXI. 

Find  the  Componnd  Int.  and  An',  of 

(1)  $S0O  for  2  yra,  at  7  per  cent,  per  annum. 

(2)  ?74-2  for  3  yrs.  at  8 

(3)  &..<:0  for  5  yrs.  at  10   

(4)  S3(38  foi-  1^  yrs.  at  6 . . .    paid  quarterly. 

<5)     $610  for  2  yrs.  at  8    paid  half-yearly. 

(8)    flOOO  for  3  yra.  at  7 paid  half-ywrly. 
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(7)  Fmd  the  difference  between  the  Amount*  at  airap, 
and  comp.  int.  of  (1)  £880  for  2  ys.  at  3^  per  cent.  (2) 
£1431.  58.  for  three  yrs.  at  4  per  cent. 

PRESENT  WORTH  AND  DISCOUNT. 

127.  A  owes  B  $500,  which  is  to  be  paid  at  the  end  of  9 
months  from  the  present  time  ;  it  is  clear  that,  if  the  debt  be 
paid  at  once  (int.  being  reckoned,  we  will  suppose,  at  8  per 
cent,  per  annum),  B  ought  to  receive  a  less  sum  of  money 
than  $500 ;  in  fact  such  a  sum  of  money  as  will,  being  now 
put  out  at  8  per  cent,  int.,  amounts  to  §500  at  the  end  of  9 
months.  The  sum  which  B  ought  to  receive  now  is  called 
the  Present  Worth  of  the  S500,  due  9  months  hence,  and  the 
sum  to  be  deducted  from  the  $500,  in  consequence  of  immedi- 
ate payment,  which  is  in  fact  the  int.  of  the  Present  Worth, 
is  called  the  Discount  of  the  $500  paid  9  months  before  it  is 
due  ;  hence, 

Present  Worth  is  the  actual  worth  at  the  present  time 
of  a  sum  of  money  due  some  time  hence,  at  a  given  rate  of 
interest. 

DiscouxT  of  a  sum  of  money  is  the  interest  of  the  Present 
Worth  of  that  sum,  calculated  from  the  present  time  to  the 
time  when  the  sum  would  be  properly  payable. 

.•.  Disc'.  =  given  sum  leea  its  P.  Worth,  and  P.  Worth  = 
given  sum  lett  its  Disc*. 

PRESENT  WORTH. 

128.  Pi^ULE.  Find  the  interest  of  $100  for  the  given  time 
at  the  given  rate  per  cent.,  and  state  thus  : 

$100  +  its  interest  for  the  given  time  at  the  given  rate  per 
cent.  :  given  sum  ::  $100  :  present  worth  required. 

Ex.  1.     Find  the   present  worth  of   $676,   due   6  months 
hence,  at  8  per  cent,  per  annum. 
By  the  Rule, 

Int.  on  $100  for  6  mo.  at  8  per  cent.  =  $4. 

.-.  $104  :  $676  ::  $100  :  P.  Worth  req-*. 

670  X  100 

hence  P.  Worth  req*.  =s$ =$650. 

^  104 

Reason.  $100  is  the  P.  Worth  of  $104,  due  6  mo.  hence, 
,'.  we  have  the  above  statement  by  the  Rule  of  Three. 

Ex.  2.  Find  the  present  worth  of  £275=  64.  8d.  due  15 
mouths  hence  at  4  per  cent  per  annum. 
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Int.  of  £100  for  15  mo.  at  4  per  cent.=—  of  £4  =  £5. 
^  12 

.-.  £105  :  £275i  ::  £100  :  P.  Worth  req*. 

.-.  P.  Worth  req*.  =  £li- =  £262.  4i.  SJcZ.  nearly. 

105 

DISCOUNT. 

129.  RPLB.  Find  the  interest  of  ?100  for  the  given  time 
at  the  given  rate  per  cent.,  and  state  thus  : 

$100.  +  its  interest  for  the  given  time  at  the  given  rate  per 
cent.  :  given  sum  ::  interest  of  $100  for  the  given  time  at  the 
given  rate  per  cent.  :  discount  required. 

Ex.  1.  Find  the  discount  of  $250.75  due  17  months  hence 
at  8  per  cent  per  annum,  simple  interest. 

By  the  Rule, 

17 
Int.  of  ;gl00  for  17  mo.  at  8  per  cent.  =  — of  SS  =S11J. 

.'.  $111|  :  $2501  ::  SllJ  :  disc*,  req^ 
.'.  di80».  req*.  =  $ -  =  $25.4022. 

Reason.  $11 J  i*  the  interest  on  $100  or  the  discount  on 
§111^  for  17  mo.  at  8  per  cent.,  .*.  we  have  the  above  state- 
ment by  the  Rule  of  Three. 

l.^O.  In  the  discharge  of  a  tradesman's  bill  before  it  has  be- 
come due,  it  is  usual  to  deduct  interest  instead  of  discount  ; 
thus,  if  B  contracts  with  A  a.  debt  of  §100,  A  giving  12 
months'  credit,  it  is  usual,  if  the  interest  of  money  be  reckoned 
at  8  per  cent,  per  annum,  and  the  bill  be  discharged  at  once, 
for  A  tn  throw  o!T  SS,  or  for  .4  to  receive  892  instead  of  SlOO  ; 
but  if  A  were  to  j)ut  out  the  -592  at  8  per  cent,  interest  for  12 
months  it  will  not  amount  to  §100;  therefore  such  a  pro- 
ceeding is  to  the  advantage  of  B  :  the  sum  of  money  which 
in  strictness  ought  to  have  been  deducted,  was  not  §8,  the 
interest  on  the  whole  debt,  but  §7.36,  the  interest  on  the 
present  worth  of  the  debt,  /.  e.  the  discount. 

1.31.  Bankers  and  Merchants  in  discounting  bills  calculate 
interest,  instead  of  discount,  on  the  sum  drawn  for  in  the  bill, 
from  the  time  of  their  discounting  it  to  the  time  when  it  be- 
comes due,  adding  three  days  of  grace,  which  days  are 
usually  allowed  aft<»-  <^he  time  a  bill  is  nominally  due,  Vie- 
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fore  it  Is  LEGALLY  dne.  "When  »  bill  ui  payable  on  demand, 
the  days  of  grace  are  not  allowed. 

If  a  bill,  wdthout  the  days  of  grace,  should  appear  to  be 
due  on  the  Slst  of  any  month  which  contains  less  than  31 
days,  the  last  day  of  that  month,  and  not  the  first  day  of  the 
next,  is  considered  as  the  day  on  which  the  bill  is  due.  Thus 
a  bill  drawn  on  the  Slst  of  Oct.  at  4  months,  would  be  really 
due,  adding  in  the  days  of  grace,  on  the  3rd  of  March.  Bills 
which  fall  duo  on  a  Sunday,  are  paid  on  the  previous  Satur- 
day. 

Ex.  A  bill  of  £1000  is  drawn  on  Feb,  16th,  1864,  at  7 
months'  date  :  it  is  discounted  on  the  Sth  day  of  July  at  5  per 
cent.     What  does  the  banker  gain  by  the  transaction  ? 

The  bill  is  legally  due  on  Sept.  19 ;  from  July  8  to  Sept. 
19  are  73  days. 

Int.  of  £1000  for  73  days  =  £10.  Disc*.  =£9.  18x5t«-. 
.  •.  banker's  gain  =£10  -  £9.  18x^t«-  =  Irji*- 

Ex.  LXXIL 
Find  the  present  worth  of 

(1)  §216  due  1  yr.  hence  at  8  per  ct.  per  ann.  simp.  int. 

(2)  S968  3yT 7 

(3)  $12.36        6  mo 6 

(4)  .S220.25     9  mo 10 

(f))  81057.50  2i  yrs 7 

(G)  £161.  13.*.  'y\d.  7f  yrs 3^ 

(7)  £193.  17«.  4^(^.   19  mo 5 

(8)  £4oS.  8«.  9\d.     31  days 5 

Find  the  Discount  on 

(9)  §217         due  3  yrs.  hence  at  8  per  ct.  per  ann.  simp.  int. 

(10)  S22100    ....  H  yrs 7 

(11)  32000      ....  6  mo 10 

(12)  S1750      ....  9  mo 8 

(13)  £345.  ia«.  Zd.  SO  days 4 

(14)  What  is  tlie  diO'erence  between  t'ne  true  and  mer- 
cantile discount  on  £549  for  32  days  at  5  per  cent,  per  an* 
num? 

(15)  A  bill  for  £450  drawn  March  3,  at  9  mo.  date,  is  dis- 
counted by  a  banker  oa  Oct.  22  at  5  per  cent  Find  hia 
protiu 
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(16)  From  &  bill  of  £3.  \U.  8d  doe  18  mo,  hence,  a 
tradesman  ileducta  5.s.  ;  which  is  the  rate  per  cent,  at 
which  the  true  dibcouut  is  calculated? 

STOCKS. 

132.  If  the  6  per  cent.  "Dominion  of  Canada"  stock  be 
quoted  in  the  money  market  at  K^o^,  the  meaning  is,  that  for 
$10aJt  of  money  a  man  can  purchase  SlOO  of  such  stock, 
for  which  he  will  receive  a  document  which  will  entitle  him 
to  half-yearly  pajnnenta  of  Interest  or  Dividends,  as  they  are 
called,  from  the  Government  of  the  country,  at  the  rate  of 
6  per  cent,  per  annum  on  the  stock  held  by  him,  until  the 
Government  chaose  to  pay  off  the  debt. 

Similarly,  if  shares  in  any  trading  company,  which  were 
originally  tixed  at  any  given  amount,  say  SlUO  each,  be  ad- 
vertised in  the  share-market  at  8G,  the  meaning  is,  that  for 
$S(!  of  money  one.  share  can  l)e  obtained,  and  the  holder  of 
such  share  will  receive  a  dividend  at  the  end  of  each  half- 
year  upon  the  $100  share  according  to  the  state  of  the  fiuau- 
ces  of  the  company. 

Stock  may  therefore  be  defined  to  be  the  capital  of  trading 
companies ;  or  to  be  the  money  borrowed  by  our  or  any 
other  Government,  at  so  much  per  cent.,  to  defray  the  ex- 
penses of  the  nation. 

The  amount  of  debt  owing  by  the  Government  is  called 
the  National  Debt,  or  the  Funds.  The  Government  re- 
serves to  itself  the  option  of  paj-ing  ofif  the  principal  or  debt 
at  any  future  tune,  pledging  itself  however  to  pay  the  in- 
terest on  it  regularly  at  fixed  periods  ih  the  mean  time. 

From  a  variety  of  causes  the  price  of  stock  is  continually 
varying.  A  fundholder  can  at  any  time  sell  his  stock,  and 
BO  convert  it  into  money,  and  it  ^-ill  depend  upon  the  price 
at  which  he  disposes  of  it  as  compared  ■uith  the  price  at 
which  he  bougl'.t;  it,  whether  he  will  gain  or  lose  by  the 
transaction. 

Note  1.  Purchases  or  salea  of  stock  are  made  through 
Brokers,  who  generally  charge  $|,  or  1  "ig  cts.  per  cent,  upon 
the  stock  bought  or  sold  :  so  that,  when  stock  is  bought  by 
any  party,  evei-y  SlOO  stock  costs  that  party  $|  more  than 
the  market-price  of  the  stock  :  and  when  stock  is  sold,  the 
seller  gets  §J  less  for  every  $100  stock  sold  than  the  market- 
price. 

Thus,  the  actual  coat  of  §100  stock  in  the  3  per  cents  at 
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941,   is   §(94|  +  I),   or   $94|.     The   actual    snm  received  for 
JJIOO  stock  in  the  3  per  cents,  at  94 J,  is  S(94J  —  |),  or  394. 

Unless  the  brokerage  is  mentioned,  it  need  not  be  noticed 
in  working  examples  in  stocks. 

Note.  When  §100  stock  costs  §100  in  money,  the  stock 
is  said  to  be  at  par ;  when  §100  stock  costs  more  than  §100 
in  money,  the  stock  is  said  to  be  at  a  premium ;  when  §100 
stock  costs  less  than  §100  money,  the  stock  is  eaid  to  be  at 
a  discount. 

All  Examples  in  Stocks  depend  on  the  principles  of  Propor- 
tion, and  may  therefore  be  worked  by  the  Rule  of  Three. 

Ex.  1.  What  sum  of  money  will  purchas6  82G00  6  per 
cent,  stock  at  93  ? 

*ino  ptook  f<=t>  costs  §93  in  monev  ; 
.♦.  |10O  (rt.  :  £2600  at    : :  §93  :  req^  sum  ; 
2600X93 
.-.  rcq«   snm  =  — iq^,—  =  §2418. 

Ei.  2.  Find  the  cost  of  £2353  3  per  cent.  Consols  at  90| 
brokerage  being  J  per  cent. 

£100  St.  costs  £(90|  +  J),  or  90^  ; 
.-.  £100  St.  :  £2353  st.  : :  £90 J  :  req*.  cost ; 
2353  X  90i 
.-.  req<J.  cost  =  £ Jq^ — -  =  £2129.  9«.  SJcf.  |g. 

Ex.  8.  A  person  who  has  §10000  Bank-stock,  sells  out 
when  it  is  at  35  per  cent,  premium ;  what  amount  of  money 
does  he  receive,  brokerage  being  J  per  cent,  f 

?100  6t.  sells  for  §  1 135  _  1    ,  or  §134§  money ; 

.'.  §100  St. :  £10000  st.  : :  §134J  :  req«  am*,  of  monej; 

10000x134  J 
.-.  req«.  am*.  =  * ^^ ^=  §13487.50. 

Ex.  4.  What  incomes  will  §5500  at  7  per  cent,  stock,  and 
§5500  invested  in  the  7  per  cent,  stock  at  IO29,  respecoively 
produce  ? 

ist,  since  every  §100  stock  givea  §7  int.  ;  .-.  income  from 

5500  X7 
?5500  of  7  per  cent,  stock  =  $■  -  =  §385. 

2nd,  since  §100  stock,  which  gives   §7   int.,    costs   8102| ; 

.••  every  §1025  give  §7  int. ; 

.-.  §102J  :  §.'5500  : :  §7  req^.  income  ; 

.   .  „5500  X  7 

.-.  req<>.  income  =  §  -^-7^^ —  =  §375. 
102§ 
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Ex.  6.  One  person  buya  £500  Console  at  90J  and  sells  out 
at  93 ;  another  invests  £500  in  Consols  at  90^  and  sells  out 
at  93  ;  what  sum  of  money  does  each  gain  ? 

lat  man  gains  £{93— 90^),  or  £2i^,  on  every  £100  stock  ; 

.-.  his  whole  gain  =  £(2^  X  5)  =£13.  6».  8c/!. 
2d  man  gains  £2g  on  every  £100  stock,  ».  e.  on  every  £90i 
of  his  money  which  he  invests  : 

•.  £90^  :  i:500  ::  £29  :  whole  gain ; 

£00  X  £§ 
.-.  whole  gain  =  £ — — - — =£14.  15«.  2id, nearly. 
•-"§ 
Ex.  6.     A  person  invested  some  money  in  the  3  i)er  cent. 
Consols  when  they  were  at  90,  and  some  money  when  tliey 
were  at  80  ;  find  the  rate  of  interest  he  obtained  in  each  case, 
and  the  advantage  per  cent,  of  the  second  purchase  over  the 
first. 

£90  :  £100  ::  £3  :  rate  per  cent,  in  Ist  case, 
£80  .  £100  ::  £3  :  rate  per  cent,  in  2d  case, 

X    •     ,  .  100  X  3 

.'.  rate  per  cent,  in  1st  ca8e  =  £ =  £3.  6«.  %d.i 

90  * 

^  3  /  100  X  3  \ 

.• 2nd....  =  £    |  =  £3.  15a; 

\       80       / 
.'.  advantage  =  £3.  15«.— £3.  6«.  Sd.  =8s.  4d. 
Ex.  7.     A  person  invests  £1037.  lO.s-.  in  the  3  per  cents.  >fe 
83 ;  the  funds  rise  1  per  cent. ;  he  then  transfers  his  capit;vl 
to  the  4  per  cents  at  96  :  find  the  alteration  in  his  income 
£S3  :  £1037.  IOj*.  ;:  £100  :  quantity  of  3  per  cet.t.  sA 

.-.  quantity  of  3  per  cent  st.bought=£i^?Zi^il^=£12o0. 

The  funds  have  risen  1  per  cent,  therefore  to"  transfer  £1250 
stock  from  the  funds  at  8i  to  the  funds  at  96, 

£96  :  .£84  ::  £1250  stock  :  quantity  of  4  per  cent,  stock, 
(since  the  higher  tlie  price  of  the  stock  the  less  will  be  the 
amount  purchased) ; 

.-.  quantity  of  4  per  cent,    stock  =  £i^^-ii^  =  £1093.  I5s. 

98 

1st  Income  =£-2^^L!_=£37.  IO5. 
100 

2nd  Inoome=£i^iiii_=£43.  15s.: 
100 
.*.  alterfainon  in  income=£43.    15s. — £37.    10s.  =£6.   5«. 
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Ex.  LXXIIL 

(1)  Find  amount  of  Bank  of  Montreal  ntoek  purchased 
by  investing  $527.25  at  12&i,  the  stock  yielding  8  per  cent., 
per  annum  interest  ? 

(2)  Bank  of  Toronto  stock  being  at  102^,  how  much  can 
be  purchased  for  $800  T 

(3)  Find  the  value  of  $1556  Royal  Canadian  Bank  stock 
at  98. 

(4)  Royal  Canadian  Bank  stock  being  at  1  per  cent,  dis- 
count, I  invest  $525.50;  find  my  income  therefrom;  the 
Bank's  dividends  being  7  per  cent,  per  annum. 

(5)  Montreal  Bank  stock  being  at  125|,  and  paying  yearly 
di-^ndends  of  1\  per  cent.  ;  how  much  money  must  be  in- 
vested in  order  to  secure  an  annual  income  of  $900,  allowing 
\  per  cent,  for  brokerage  ? 

(6)  Upper  Canada  Bank  bills  are  at  65;  how  much 
money  could  a  person  obtain  for  §2140  of  such  Bank  bills  T 

(7)  If  a  man  invest  £666.  8s.  4c?.  in  the  3  per  cents,  at 
90J,  (1)  what  half-yearly  interest  will  he  obtain  after  deduct- 
ing an  inc«.  tax  of  4d.  in  the  £  ?  (2)  What  rate  per  cent, 
will  he  get  for  the  money  invested  ? 

(8)  What  rate  per  cent,  per  annum  does  a  person  receive 
for  his  money,  who  invests  in  Bank  of  Montreal  stock  at 
136  ;  the  stock  yielding  half-yearly  dividends  of  4  per  cent  ? 

(9)  Which  would  be  the  better  investment,  Bank  of 
Montreal  stock  at  136,  or  Bank  of  Toronto  stock  at  104 ; 
half-yearly  dividends  being  4  and  3f  per  cent,  respectively  ? 

(10)  If  a  person  lay  out  dE4650  in  the  3 J  per  cents,  when 
they  are  at  7  per  cent,  discount,  what  will  be  his  loss  of  prop- 
erty by  the  stocks  falling  ^  per  cent.  ? 

(11)  If  a  person  were  to  transfer  £29000  stock,  from  the 
3i  per  cents,  at  99  to  the  3  per  cents,  at  90§,  what  difference 
would  it  make  in  his  income? 

(12)  A  person  invests  $2000  in  Bank  of  Toronto  stock  at 
115,  shortly  afterwards  he  selb  when  the  stock  rose  to  123. 
Find  his  gain? 

(lit)  If  the  3  per  cents,  are  at  95,  and  Government  offer 
fco  receive  tenders  for  a  loan  of  £5016000,  the  lender  to  re- 
ceive five  millions  in  the  3  per  cents.,  together  with  a  certain 
jum  in  the  3i  per  cents.  ;  what  sum  in  the  3^  per  cents, 
ought  the  lender  to  accept  ? 

(14)  A  man  sells  out  of  the  3^  per  centB.  at  93J  and  re- 
alizes £187(X) :  if  he  invest  ono-fifth  of  the  produce  in  the  4 
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per  cents,  at  96,  and  the  remainder  in  the  3  per  cents,  at  90  j 
find  the  alteration  in  his  income. 

(16)  A  person  invests  £54fj0  in  the  3  per  cents,  at  91;  he 
sells  out  £'2000  stock  when  they  have  risen  to  93^,  and  the 
remainder  when  they  have  fallen  to  85  ;  he  then  invests  the 
produce  in  the  4V|  per  cents,  at  102.  What  i^  the  difference 
in  his  income  T 

(16)  A  person  has  an  income  of  £350  from  money  in- 
vested in  the  new  3  per  cents.,  he  Hells  out  at  878,  ^^'^  ^^' 
vests  in  the  India  5  per  cents,  at  1 04 J.  How  will  his  income 
be  affected,  |th  per  cent,  being  allowed  for  brokerage  T 

APPLICATIONS  OF  THE  TERM  "  PER  CENT." 
133.     There  are  many  other  cases  in  which  the  term  Per 
Cent,  occurs  besides  those  already  mentioned  ;  we  will  men- 
tion  certain   cases,   and   give   examples   in   each  by  way  of 
illustration. 

Commission  is  the  sum  of  money  which  &  merchant 
oharges  for  buying  or  selling  goods  for  another. 

Brokeraok  is  of  the  same  nature  as  Commission,  but  has 
relation  to  money  transactions,  rather  than  dealincf  .  , 

«r  merchandise.  ""      ° 

Insurance  is  a  contract,  by  which  one  party,  on  being 
paid  a  certain  sum  or  Prpmium  by  another  party  on  property, 
rhich  is  subject  to  risk,  undertakes,  in  case  of  loss,  to  make 
jood  to  the  oAvner  the  value  of  that  property.  The  doca- 
uout  which  expresses  the  contract  is  called  the  Policy  of  In- 
s%cfnnce. 

LnrB  Ajssurancb  is  a  contract  for  the  payment  of  a  cer- 
tain sum  of  money  on  the  death  of  a  person,  in  considera- 
Idmi  of  an  annual  premium  to  be  continued  during  the  life 
a£  tlie  Assured,  or  for  a  certain  number  of  years. 

Qeostions  on  Commission,  Brokerage,  and  Insurance, 
these  charges  being  usually  made  at  so  much  per  cent., 
amocnt  to  the  same  thing  as  finding  the  interest  on  a  given 
sum  of  money  at  a  given  rate  for  1  yr.,  and  may  therefore 
bo  worked  by  the  Rule  for  Simple  Int.  or  by  the  Rule  «f 
Three. 

E:f..  1.  What  ia  the  brokerage  <m  th«  pnrohaM  of  $4300 
6  per  cents,  stock  at  ^  per  o«nt.  ? 

100  :  «U»  :: f^  i brok*.  req*.  ;  . '.  broK».  r«i*.=$— 1  = 

100 

S5.37i. 
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Ex.  2.  What  is  the  premium  on  a  policy  of  insurance  for 
£9626.  lis.  ^d..  at  £2.  12s.  percent.? 

£100  :  £9626.  11«.  Zd.  ::  £2.  12.s.  :  premium  req'*. 

.-.  premium  req-".  =  £'^^-'>t  g  x_f5  =  £250.  Ss.  9|ci. 
^100 
Ex.  3.     What  is  the  annual  cost  of  insuring  property  to 
the  amount  of  §1600,  the  premium  being  §1.50  per  cent.? 
$100  :  1600"  1.50:  aan'. cost;  .-.ann'.  cost=.S1.50Xl6  =  $24. 

134.     All  questions  which  relate  to  gain  or  loss  in  mer- 
cantile transactions  fall  under  the  head  of  Pkofit  and  Less. 
Tradesmen  measure   their   Profit  or  Loss   by   the    actual 
amount  gained  or  lost,  or  by  the  amount  gained  or  lost  on 
every  $1CK)  of  the  capital  they  invest! 

Ex.  4.  If  tea  be  bought  at  84  cts.  per  lb.,  and  sold  at  93  cts. 
per  lb.,  find  the  gain  per  cent. 

(93  cts.  -84  cts.)  =  9  cts.;  .-.  gain  on  84  cts.  =  9  cts. 
.  •.  84  cts.  :  $100  ::  9  cts.  :  gain  per  cent.  ; 

.*.  gain  per  cent.  — cts.  =  $10.71?. 

Ex.  5.  If  tea  be  bought  at  93  cts.  per  lb.  and  aold  at  S4 
cts.  per  lb.,  find  the  loss  per  cent. 

In  this  case  9  cts.  is  lost  on  93  cts., 

.-.  93  cts.  :  SlOO  ::  9  cts.  :  loM  pel-  cent, 
whence  loss  per  cent.  =  $9.67|i« 

Ex.  6.  By  selling  cheese  at  £3.  13s.  6d.  a  cwt.  a  grocer 
realized  a  profit  of  22J^  per  cent.,  what  did  it  cost  him  per  cwt.? 

He  sells  cheese  for  which  he  gave  £100  for  £122J, 
.-.  £122i  :  £3.  13«.  6d.  or  £3U  -  ^^  W  =  prime  cost  per  cwt. ; 

••.  prime  cost  per  cwt.  =  £  -dl _  =  £3. 

*^  122i 

Ex.  7.  By  selling  cheese  at  £3.  13.s.  6d.  a  cwt.  a  grocer  lost 
22^  per  cent.,  find  the  prime  cost  of  the  cheese  per  cwt. 

In  this  case  he  sells  cheese,  for  which  he  gave  £100,  for 
(£100-£22i),  orfor£77i. 

.  •.  £77i  :  £^ll  ••  £100  :  prime  cost  of  cheese  per  cwt.  ; 

.  •.  prime  cost  per  cwt.  =  £  ^*\^^^^  =  £4.  148.  lOj^cZ. 

Ex.  8.  By  selling  sheep  for  $19  the  seller  loses  5  per  cent. 
on  his  outlay ;  what  would  have  been  his  loss  or  gain  per 
cent,  if  he  had  sold  the  sheej)  for  $23.75! 
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Iflt.     $95  :  $19  ::  $100  :  prime  ooat  of  sheep, 

. '.  prime  coat  of  sheep  =«:  §20. 
2n(L     $20:  $100::  $3.75:  gain  per  cent.,  if   the  iheep  be 
sold  for  $23,75 ; 

^  100  X  3? 

.•.  gam  percent.  =$ =  $18.75. 

20 
This  anm  might  have  been  worked  thna, 
$19  :  $23|  ::  $95,  L  t.  what  $100  wUl  realize  if  the  sheep  be 
sold  for  $19 :  what  $100  will  realize  if  the  sheep  be  sold  for 
$23f. 

95  X  23? 
. '.  $100,  if  sheep  sold  for  $23J  will  realize  $ -,  or  $118i  ; 

.-.  gain  per  cent.  =  $li8f  —  $100  =  $18i  =  $18.75. 
135.  Tables  respecting  the  increase  or  decrease  of  Popu- 
lation, Ac,  are  constructed  with  reference  to  the  increase  or 
decrease  on  every  100  of  such  population  ;  Education  returns 
are  constructed  in  the  same  way ;  and  so  are  other  statistical 
Tables. 

Ex.  9.     In  1852  the  population  of  the  County  of  Wellington 
was  26796,  in  1861  it  was  49200  ;  find  the  increase  per  cent. 
49200— 26796=22404 ;.-. 26796:  100::  22404  :inor«,  percent. 
2240400 

.'.  increase  per  cent. = =  83  609. . .  .per  cent. 

^  26796  ^ 

Ex.  10.  Between  the  years  1841  and  1851  the  population 
of  England  increased  14*2  per  cent.  In  1851  it  was  21121290, 
what  was  it  in  1841  ? 

For  every  100  persons  in  1841  there  were  114"2  in  1851 ; 
.  •.  114-2  :  21121290  ::  100  :  population  in  1841  ; 
21121290X100 
.  •.  population  in  1841  = =  18495000. 

Ex.  11.  If  of  a  regiment  of  750  men,  26  per  cent,  are  in 
hospital,  32  per  cent,  in  trenches,  and  the  rest  in  camp,  how 
manj"^  are  in  hospital,  trenches,  and  camp,  respectively. 

750  X  26 

100  :  750  ::  26  :  no.  in  hofip>. : .  *.  no.  in  hosp'.  = =195. 

•^  *^  100 

750  X  32 

100  :  760  ::  82  :  bo.  in  tren*".  ^  •.  no.  in  tren*».  = =24a 

100 

.*.  number  in  camp  =  750 —(195  +  240)  =315. 

Ex.  12,     The  percentage  of  children  who  are  learning  t« 
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write  is  65  in  a  Bchool  of  60  children,  and  78  in  another  schooi 
of  iQ,  what  is  the  percentage  in  the  two  schools  together? 
In  the  1st  school, 

60X65 
100  :  60  ::  65  :  no.  who  write ; .  -.no.  who  wnte  =  — — — —  =  39. 

lUO 

In  the  2nd  school, 

70X78^ 
100  :70  ::78  :  no.  who  write;  .'.no.  who  write  = =  54|. 

.  •.  in  a  school  of  130,  there  are  93|  who  write  ; 
,•.  130  :  100  ::  93|  :  percent,  req*.  ;  .".  percent,  req"*. 

^100X931^^^ 

130 
Ex.  LXXIV. 

(1)  What  will  be  the  broker's  commission  on  the  purchase 
of  $4300  6  per  cents,  at  90^,  at  J  per  cent.  ? 

(2)  What  is  the  premium  on  a  policy  of  insurance  for 
$9626.55  at  $2.60  per  cent.? 

(3)  The  commission  on  the  purchase  of  $1560  Dominion 
stock  at  104  amounted  to  $4.60,  what  was  the  rate  per  cent,  ? 

(4)  For  what  sum  would  the  life  of  a  person  aged  23  be 
insured  by  the  annual  payment  of  $45.60,  the  premium  for 
that  age  being  $2.40  per  cent.  ? 

(5)  A  draper  at  Hamilton  buys  25  pieces  of  calico,  each 
containing  36  yds.,  for  £32.  16.s.  Zd.  •  the  carriage  costs  him 
6s.  3(i.  ;  (1)  What  will  he  gain  by  selling  the  calico  at  \0\d.  a 
yard?     (2)  What  will  he  gain  per  cent.  ? 

(6)  A  merchant  bought  1280  bus.  of  wheat  at  $1.20  a  bu., 
the  expenses  of  carriage,  &c.,  averaged  3f  cts.  a  bu.  ;  he  sold 
the  wheat  at  $1.40  a  bu.  (1)  What  was  his  gain?  (2)  What 
was  his  gain  per  cent.  ?  (3)  At  what  price  a  bu.  should  he 
have  sold  the  wheat  in  order  to  gain  $400  7 

(7)  (1)  A  man  buys  a  pig  for  6s.  8rf.,  and  sells  it  for  7«.  4c?. ; 
find  his  gain  per  cent.  (2)  What  would  have  been  the  loss 
per  cent,  had  he  bought  the  pig  at  Is.  4d.  and  sold  it  at  6^. 
6d.1 

(S)  Tea  is  bought  at  $96  per  cwt.,  at  what  price  per  lb. 
must  it  be  sold  to  gain  25  per  cent.  ? 

(9)  Sugar  is  bought  at  $6  per  cwt.,  what  will  be  the  gain 
par  c€nt.  if  it  be  sold  at  10  cts.  per  lb,  ? 

(10)  At  what  price  must  a  yd.  of  oloth  be  sold,  which  cost 
i«,  9d.,  BO  M  to  pain  12^  per  cent.  ? 
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(11)  If  a  yd.  of  cloth,  sold  at  4«.  M.,  give  a  profit  of  \2\ 
per  cent.;  find  the  prime  cost. 

(12)  A  grocer  buys  40  Ihs.  of  tea  at  S4c.,  44  H'-;.  at  93  cts., 
and  .55  lbs.  at  $1.08  ;  and  sells  the  mixture  for  iJlticJ.Kj,  what 
i.i  his  gain  per  cent.  '> 

\lo)  A  grocer  mixes  26  lbs.  of  tea  at  .5s.  Zd.,  32  lbs.  at  Tjx. 
Id.,  and  3(i  lbs.  at  6s.  lu. ;  at  what  rate  per  lb.  must  be  sell 
the  mixture  in  order  to  gain  40  per  cent,  on  liis  outlay  ? 

(14)  If  I  sell  for  las.  I  lose  10  per  cent.,  what  must  I  sell 
at  to  gain  10  per  cent.  ? 

(15)  A  person  buys  a  certain  number  of  eggs  and  sells  them 
again  at  such  a  price,  that  11  are  sold  for  the  money  IS  cost 
him.     Find  his  gain  per  cent. 

(Ifi)  A  boy  sells  another  hoy  a  cricket-bat  for  $1.56,  gain- 
ing thereby  30  per  cent. ;  what  did  it  cost  him  ? 

APPLICATIONS  OF  THE  TERM  "  AVERAGE." 

136.  Questions  are  often  given,  in  which  the  term  "Ave- 
rage" occurs  ;  two  such  examples  will  be  worked  by  way  of 
illustration,  and  others  subjoined  for  practice. 

Ex.  1.  A  gentleman  in  each  of  the  following  years  ex- 
pended the  following  sums:  in  1845  SC50,  in  1846  $u75,  in 
1847  $680,  in  1848  8690,  in  1849  $700,  in  1850  $715,  in  1S51 
$790.     Find  his  average  yearly  expenditure. 

The  object  is  to  find  that  fixed  sum  which  he  might  have 
spent  in  each  of  the  seven  years,  so  that  his  total  expenditure 
in  that  case  might  be  the  same  as  his  total  expenditure  was  in 
the  above  question. 

Adding  the  various  sums  together  we  find  that  the  total 
expenditure  amounted  to  $1900  ;  this  sum  divided  by  7  gives 
$700  as  the  average  yearly  expenditure. 

Ex.  2.  In  a  school  of  27  boy?,  1  of  the  boys  is  of  the  age  of 
17  years,  2  of  16,  4  of  15^,  1  o£  i4g,  2  of  \U,  5  of  Vol,  10  of 
12^,  and  2  of  10  ;  find  the  average  age  of  the  boys. 

The  object  is  to  find,  what  must  be  the  age  of  each  boy, 
supposing  all  to  be  of  the  same  age,  that  the  sum  of  their  ages 
may  equal  the  sum  of  the  ages  in  the  question. 

Sum  of  ages 

=  17  +  32  -r  62  -!-  142  -t-  29  +  6Sf  -h  122^  -j-  20  =  306 

.".  average  age  =  366  yrs.  -f-  27  —  13g  years. 

Ex.  LXXV. 

(1)     The  highest  tempsiaturo  regir=t:red   in  the   shade  on 
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Monday  13th  July,  1868,  in  the  ioi.-^'"f  wwris:  wm  :-^« -•*.:• 
tawa,  104;  Montreal,  96;  Toronto,  92  ;  '""'^'  *  ""^  ■^"  }  ■''"■ 
falo,  82;  New  Orleans,  81.  Find  their  ^^-'■'!^'<»  !iiy,£:n.-, 
temperature  T 

(2)  On  Sunday  I  spent  no  money,  on  Mond.  $4.25,  on 
Tues.  $5.75,  on  Wed.  $6.60,  on  Thurs.  $7.80,  and  Frid.  |:3.50, 
on  Sat.  $5.53;  find  my  average  daily  expenditure  during 
the  week  T 

(3)  The  highest  temperature  registered  in  the  shade  in  tho 
week  ending  on  Midsummer-day,  1865,  in  the  following  towna, 
was  :— Birmingham,  87-8  ;  Manchester,  877  ;  London,  87 -6$ 
Bristol,  86-8  ;  Leeds,  85-0  ;  Salford,  84-5  ;  Dublin,  83-8  ;  Edin. 
burgh,  78-0;  Liverpool,  77.9;  Glasgow,  77-6.  Find  their 
average  highest  temperature  ? 

(4)  In  a  school,  17  children  average  6  years.;  26,  7J  yrs., 
35,  9i  yrs.;  20,  10  yrs.;  and  8  12^  yrs.  Find  the  average 
ag.e  of  all  the  children. 

(5)  The  average  age  of  27  men  is  57  years,  that  of  the 
first  eleven  is  53  years,  and  that  of  the  last  eight  59^  years. 
Find  the  average  age  of  the  rest. 

(6)  The  populations  of  3  towns  in  1851  were  31326,  42324, 
and  0706  ;  in  1861  the  first  two  had  increased  12,  and  10  per 
cent,  respectively,  and  the  last  had  decreased  18  per  cent.; 
find  the  average  population  of  the  3  towns  in  1861. 

(7)  A  tradesman's  average  annual  gain  from  the  year 
1853  to  1863,  both  inclusive,  was  £184.  lis.  6(;.;  in  1853  he 
lost  £76.  Ss.  4fZ.,  and  in  1864  he  gained  £151.  9s.  lOd.  WTiat 
was  his  average  annual  gain  from  1854  to  1864,  both  inclu- 
sive? 

DIVISION  INTO  PROPORTIONAL  PARTS. 

137.  To  divide  a  given  number  into  parts,  which  shall  be 
proportional  to  certain  otJier  given  numbers. 

This  is  an  application  of  the  Rule  of  Three  ;  still  it  may 
be  well  to  state  a  general  Rule,  by  which  such  Ex*,  may  be 
worked. 

Rule.  Ab  the  sum  of  the  given  parts  :  any  one  of  them  :: 
the  entire  quantity  to  be  divided  :  the  corresponding  part 
of  it. 

This  statement  must  be  repeated  for  each  of  the  parts,  or 
it,  all  events  for  all  but  the  laat  part,  which  may  either  b« 
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found  by  the  Rnle,  or  by  aubtracting  the  snm  of  the  value* 
of  the  other  parts  from  the  entire  quantity  to  be  divided. 

Ex.   1.     Divide  40  dollars  among  A,  B,   C,  ao  that  thei 
shares  may  be  as  7,  11,  and  14  respectively. 

By  the  Kule.     Sura  of  shares  =  7  +  1 1  +  14  =  32. 
.-.  32  :  7  ::  S40  :  ^'s  sh«. ;  32  :  11  ::  S40  :  jU's  sh».; 
whence  A'h  sh*.  =.$8.7"),  B's  sh».  =  .?13.7r)., 
Cs  sh».=  S40  — S{8.75  +  §13.75)  =  .S17.50. 
Ex.  2.     Divide  £45  among  A,  B,  C,   and  D,   oo  that  A'l 
share  :  B's  share  ::  1  :  2,  iS's  :  ^s  ::  3  :  4,  and  Cs  :  /)'s  ::  4  : 5, 
The  L.  c.  M.,  of  1,  2,  3,  4,  and  5.  is  60, .-.  if  Z) has  (10  shares 
C  will  have  4  of  60,  or  48  ;  iJ  will  have  J  of  48,  or  36  ;  and 
A  will  have  ^  of  36,  or  18. 

.-.  (18  +  36  +  48  +  60),  or  162  :  18  ::  £45  :  .4's  sh«.; 
whence  ^'s  8h«.  =  £5.     Similarly  £'8  =  £10.   C"s  =  £13,   6a. 
Sc^.,  and  2)'8  =  £16.  135.  4^. 

FELLOWSHIP  OR  PARTNERSHIP. 

138.  Fellowship  or  Partker-ship  is  a  method  by  which 
the  respective  gains  or  losses  of  partners  in  any  mercantile 
transactions  are  determined. 

Fellowship  is  divided  into  SnrPLE  and  Compound  Fel- 
L0W3HLP  :  in  the  former,  the  sums  of  money  put  in  by  the 
several  partners  continue  in  the  business  for  the  same  time ; 
in  the  latter,  for  different  periods  of  time. 

The  Rule  in  the  last  Art.  applies  for  Simple  FELLOwaaiP. 

Ex.  Two  merchants,  A  and  B,  form  a  Joint  capital ;  A 
puts  in  .$240,  and  B  S360;.they  gain  $80.  How  ought  the 
gain  to  be  divided  between  them  ? 

1(240  +  TiGO)  :  .?240 ::  .?S0  :  A' a  sh*.  in  $'8 
,'.  A'n  sh*.  =§32,  and  B'b  sh'.  =$(80  — 32)=S48. 

COMPOUND  FELLOWSHIP. 

139.  RrxE.  Reduce  all  the  times  into  the  same  denom- 
ination, and  multiply  each  man's  stock  by  the  time  of  its 
continuance,  and  then  state  thus  : 

The  sura  of  all  the  products  :  each  particular  product  :: 
the  whole  quantity  to  be  divided  :  the  correspondin.,'  share. 

Ex.  A  and  5  trade  together;  A  puts  in  $300  for  9  mo., 
and  B  $240  for  6  mo ;  they  gala  $115.  How  ought  they  to 
divide  it  ? 

By  the  Ral* 
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?f300  X  D  +  'J-ID  X  fi)  :  'i:in(l  X  0)  ::  $llf.  .  A'i'  Eh». 

^(.■5<J0  X  9  +  '-'-U)  X  'J)  :  S{^4(l  X  6)  ::  $115  :  A"s  sh*.,' 

w}»euce,  ^'ash*.  ir^-vTo,  ami  /^'b  ;=:  SiO. 

Bea.ion.     $300  for  9  mo.  —  9  tuiiea  §300  for  I  mo.,  and  |24G 

forSnid.  :=6   t'.iJics  S'240  for   1   mo.  :  the  «x;iiir,)le   then  be- 

onmoR  one  of  .^I'liplc  Fciiovrship. 

EQU.      '"■■   ''''   ''''■     ^ffTS. 

140.  When  a  person  owes  another  several  sums  oi  money, 
due'  at  different  times,  the  Rule  by  which  we  determine  the 
just  time  when  the  whole  debt  may  be  discharged  at  one 
payment,  is  caU'^d  the  Equation  of  Payments. 

Note.  It  is  assumed  in  this  Rule  that  the  sum  of  the  in- 
terests of  the  several  debts  for  their  respective  times  equals 
the  interest  of  the  sum  of  the  debts  for  the  equated  time. 

RuLK.  Multiply  each  debt  into  the  time  which  will  elapse 
before  it  becomes  due,  and  then  divide  the  sum  of  the  pro- 
ducts by  the  sum  of  the  debts ;  the  quotient  will  be  the 
equated  time  required. 

Ex.  1.     A  owes  B  $100,  whereof  $40  is  to  be  paid  in  3 
mo. ,  and  §60  in  5  mo. ;  find  the  equated  time. 
By  the  Rule, 

40  X  3  -»-  fiO  X  5       420 

equated  time  in  mo.= = =  44. 

40  -»-  tW  100 

Ex.  2.  A  owed  B  $10,  to  be  paid  at  the  end  of  9  mo.  ;  he 
pays  however  $2  at  the  end  of  3  ino.,  and  $3  at  the  end  of  8 
mo. ;  when  ought  the  remainder  to  be  paid? 

In  this  case,  2  X  3  +  3  X  8  +  .5  X  no.  of  mo.  req**.  =  10X9,  or 
6  -f-  24  -<-  5  X  no.  of  mo.  req"'.  =  90  ; 

or,  30  -♦■  5  X  no.  of  mo.  req*.  =90,  or  .5'x  no.  of  mo.  req*. 
=  90  -  30,  or  60,  . '.  no,  of  mo.  req'*.  =  12. 

.  LXXVI. 

(1)  Divide  (1)  IOCS  into  3  parts,  which  shaH  be  to  each 

other  as  the  numbers  2,  3,  4,  respectively.  (2)  $260  into  3 
parts,  which  shall  be  to  each  otlier  as  5,  11,  and  16.  (3)  145 
ac.  3  ro.  33  po.  between  two  persons  in  the  ratio  of  5  :  6. 
(4)  £110  between  4  persons,  whose  shares  shall  be  as  I,  J,  J, 
and  l. 

(2)  (1)  A,  B,  and  C  contribute  to  a  fund  $320,  $560,  $720, 
respectively.  ITow  are  they  to  diWde  a  proiit  of  .?680 ?  (2) 
A,  who  has  £42:2.  JO.s.,  owes  B,  £175;  C,  £210  ;  and  '>  ■'i^Bo: 
what  sum  ought  C  to  receive? 

10 
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(3)  Sugar  bc-iiig  composed  of  48  856  per  cent,  of  oxyqen, 
43"2(j5  per  cent,  of  carbon,  and  the  rest  hydrogen ;  now 
many  lbs.  of  o&ch  of  these  m&terkds  are  there  iu  1  ton  of 
sugar? 

(4)  Archimedes  discovered  that  the  crown  made  for  King 
Hicro  consisted  of  gold  and  silver  in  the  ratio  of  2  :  1. 
How  much  per  cent,  was  gold,  and  how  much  per  cent,  was 
■ilverT 

(5)  Find  the'  equated  time  of  payment  of  $150  due  in  2 
mo.,  §21U  due  iu  6  mo.,  and  ;5120  due  in  7  mo. 

(6)  A  owes  B  SIOOO  to  be  paid  at  the  end  of  6  mo.  ;  A 
pays  §400  at  the  end  of  3  mo.  ;  when  ought  he  to  pay  the 
remainder  ? 

(7)  A,  B,  and  C  remained  partners  for  2  years  ;  A  brought 
in  §4000,  which  remained  the  whole  time ;  B  began  with 
S300,  and  6  months  after  put  in  .?300  more  ;  C  began  Mntb 
$200,  and  one  year  after  put  in  $500  more.  The  wLole  gain 
waa  §79(->0.      Determine  each  partner's  share. 

(8)  ^  is  a  working,  B  a  sleeping  partner  in  a  bookseller's 
business.  Their  capital  amounts  to  £()400 ;  of  which  £2400 
belongs  to  A,  the  rest  to  B.  Their  profits,  at  the  end  of  the 
first  year,  amounted  to  £1600.  A  receives  10  per  cent,  of 
the  profits  for  managing  the  busine.ss.  How  ought  the  re- 
maining part  of  the  profits  to  be  divided  7 

(9)  A,  B,  and  C  rent  a  field  for  §60  ;  A  puts  in  20  horses, 
B  15  oien,  and  C  10  sheep ;  supposing  the  keep  of  a  horse, 
01,  and  sheep  to  be  in  the  tu\\o  of  3,  2,  and  1  ;  shew  how  the 
rent  should  be  divided. 

(10)  Some  broth  was  distributed  among  a  certain  number 
of  old  men,  9  endows,  and  6  single  wumen  ;  the  men  had 
twice  as  much  broth  given  among  them  as  was  given  among 
the  women  ;  also  an  old  man's  share  was  to  a  T^nidow's  share 
::  6  :  5,  and  a  widow's  share  to  a  single  woman's  share 
::  10  :  9.  Each  single  woman  received  1^  pints.  How  many 
old  men  were  there  ? 

SQUARE  ROOT. 

141.     The  SQv-ke    of   a    given  njainber  is  the  pr"-'''-'' 
that  number  multiplied  by  itself.      Thus  6X6""   ■■''' 
sijUiire  of  6,  or  36  =  6'.     Art.  86. 

U2.     The  Sau/LRK  Root  c'  a  dv  f-n  nmit'-vor  u  -o  '• 
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which,  when  multiplied  by   itself,   will  prodncs   the   given 
Qumber.     Thus  6  is  the  square  root  of  36  ;  for  6  X  6  =  36. 

The  square  root  of  a  number  is  sometimes  denoted  by 
placing  the  sign  y/  before  the  number,  or  by  placing  the 
fraction  ^  above  the  number  a  little  to  the  right.  Thus  ■\/36, 
or  (36)>^  denotes  the  square  root  of  36  ;  so  that  v/SG,  or  (36)^ 

143.     Rule  for  extracting  the  Square  Root  of  a  number. 

Place  a  point  or  dot  over  the  units'  place  of  the  given 
iijmlier  ;  and  thence  over  every  second  figure  to  the  left  of 
tiiat  place  ;  and  thence  also  over  every  second  figure  to  the 
right,  when  the  number  contains  decimals,  annexing  a  cy 
pher  when  the  number  of  decimal  figures  is  odd  ;  thus  di- 
viding the  given  number  into  periods.  The  number  of 
points  over  the  whole  numbers  and  decimals  respectively 
will  shew  the  number  of  whole  numbers  and  decimals  re- 
spectively in  the  square  root. 

Find  the  greatest  number  whose  square  is  contained  in  the 
first  period  at  the  left  ;  this  is  the  first  figiire  in  the  root, 
which  place  in  the  form  of  a  quotient  to  the  right  of  the 
given  number.  Subtract  its  square  from  the  first  period,  and 
to  the  remainder  bring  down,  on  the  right,  the  second  period. 

Divide  the  number  thus  formed,  omitting  the  last  figure, 
by  twice  the  part  of  the  root  already  obtained,  and  annex  the 
^sult  to  the  root  and  also  to  the  divisor. 

Then  multiply  the  divisor,  as  it  now  stands,  by  the  part  of 
the  root  last  obtained,  and  subtract  the  product  from  the 
number  formed,  as  above  mentioned,  by  the  first  remainder 
and  second  period. 

If  there  be  more  periods  to  be  brought  down,  the  operation 
must  be  repeated. 

Ex.  1.     Find  the  square  root  of  1369. 

1369  (  37  After  pointing,  according  to  the 

3*=  9 Rule,  we  take- the  first  period,  or 

{2X3  =  6}    67      459         1.3,  and  find  the  greatest  number 
469         whose  square  is   contained   in   it. 
Since  the  square  of  3  is  9,  and  that 


of  4  is  16,  it  is  clear  that  3  is  the  greatest  number  %vhose 
square  is  contained  in  13,  therefore  place  3  in  the  form  of  a 
quotient  to  the  right  of  the  given  numl)er.  Square  thi?  num- 
ber, and  put  dowTi  the  squai-e  under  the  13  ;  subtract  it  from 
the  13,  and  to  the  remainder  4  affix  the  next  period  69,  thus 
forming  the  number  469.     Take  2  X  3,  or  6,  for  a  diviaor  ;  di- 
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vide  the  469,  omitting  the  last  fi^^re,  that  is,  divide  the  46  by 
the  6,  and  we  obtain  7.  Annex  the  7  to  the  3  before  obtained, 
and  to  tne  divisor  6  ;  then  multiplying  the  67  by  the  7  we  ob- 
tain 469,  which  being  subtracted  from  the  469  before  formed, 
leaves  no  remainder  ;  therefore  37  is  the  square  root  of  1309. 
Ex.  2.     Find  the  square  root  of  282475249. 


282476249  (  16807 
1 


(2X1=2! 


[2X16=32} 


26 


182 
156 


328 


2647 
2624 


1 8-r 2  =  9,  bnt  9  will  be  tou  nd  too 
large,  so  also  8  or  7 .  . ".  try  6. 

264-^32  =  8 


[2Xl68=-=336}336o7 


235249  336  is  greater  than  235  ;  .  • .  put 
235249  0  after  the  8  in  the  quotient, 
and  the  6  in  the  divisor,  bring 
down  the  next  period.     Then  23524  -=r  3360  =  7. 
Ex.  3.     Find  the  square  root  of  7 '929856. 

7 -929856  (2-816 

4  Place  the  first  dot  over  the  7,  the  units' 

place  of  whole  numbers,  and  then  ovef 
every  second  figure  to  the  right. 


48  392 
384 

661 

898 
661 

6626 

33756 
33756 

j  2  +  3=6}     61 


There  is  1  dot  over  the  integral  part, 
and  3  dots  over  the  dec',  part,  .  • .  the 
root  is  2-816. 

Ex.  4.     Find  the  square  root  of  -001  to  3  placea  of  deci» 

•061606  (  -031 

We  afl&x  3  cyphers  in  order'to  have 
3  periods,  and  .  -.  3  dec',  places  in 
root  ;  since  there  is  no  number  in 
the  units'  place,  the  first  dot  will  be 
39  over  the  second  cypher  from  the 

nnits'  place,  and  since  first  period  is  -00  we  place  "0  as  the 
first  figure  in  the  root. 

Ex.  5.     Find  the  square  root  of  ^*/r- 
529(23                            2401(49 
4 16 

431    129  89 


100 
61 


129 
129 


801 
801 


.'.  uq.  root  =  }|. 
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5 

Ex.  6.     Find  the  square  root  of  -  to  3  placoB  of  dan**. 

f  =  -714285 . . .  ;  -714285  (  -845. . . 

64 

164  I  742 

I  666 

1685  I  8685  5 

8425        •  '•  s^'  'oo*  of  -  =  -845 .... 

260 

Ex.  LXXVII. 

Find  the  square  roots  of  (1)  196;  289;  625.  (2)  841; 
900;  1764.  (3)  2401 ;  7569 ;  9G04.  (4)  12321 ;  40000;  388129.- 
(5)  494209;  582169;  259081.  (6)  1234321;  28547649.  (7) 
62504836;  33016516;- 49112064.  (8)  182493081  ;  47-61.  (9) 
•008836;  445-336609.     (10)  -000633679929;  -0000000009. 

Find  the  square  roots,  each  to  four  places  of  decimals,  of 
(11)51;  -51.     (12)  5-1 ;  -051.     (13)  80652  ;  96304-993. 

Find  the  square  roots,  each  to  3  places  of  decimals  where 

the  root  does  not  come  out  exactly,  of  (14)  '3.      (15)  -027. 
2304  4-41 

mm.  (17)5555-  <'''«■ 

(19)  A  father  left  his  child  a  box,  containing  sovereigns, 
and  shillings  ;  the  sovereigns  were  worth  as  many  times  the 
shillings,  as  the  shillings  were  worth  the  box ;  the  value  of 
the  box  was  25.  Qd.,  and  there  were  5832  sovereigns  in  the 
box.     How  many  shillings  were  there  ? 

CUBE  ROOT. 

144.  The  Cube  of  a  given  number  is  the  product  which 
arises  from  multipljdng  that  number  by  itself,  and  then  mul- 
tiplying the  result  again  by  the  same  number.  Thus  6X6 
X  6,  or  216,  is  the  cube  of  6  ;  or  216  =  6,V     Art.  86. 

145.  The  CuBR  Root  of  a  given  number  is  a  number, 
which,  when  multiplied  into  itself,  and  the  result  again  mul- 
tiplied by  it,  will  produce  the  given  number.  Thus  6  is  the 
cube  root  of  216  ;  for  6  X  6  =  36,  and  36  X  6  =  216. 

Tha  cube  root  of  a  number  is  sometimes  denoted  by  plao- 
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ing  the  sign  y/  before  the  number,  or  placing  the  fraction  \ 
above  the  number,  a  little  to  the  right.  Thus  v^ITS  or  (21C)>* 
denotes  the  cube  root  of  216  ;  so  that  ySTO  or  (216)>*  =6. 

146.     Ride  for  extractin'j  tlie  Cube  Root  of  a  nnmber. 

Place  a  point  or  clot  over  the  units'  place  of  the  given 
number,  and  thence  over  every  third  figure  to  the  left  of 
that  place ;  and  thence  also  over  every  third  figure  to  the 
right,  when  the  number  contains  decimals,  affixing  one  or 
two  cyphers,  wlieu  necessary,  to  make  the  number  of  deci- 
mal places  a  multiple  of  3 ;  thus  dividing  the  given  number 
into  periods.  The  number  of  points  over  the  whole  nuha- 
bers  and  decimals  respectively  will  shew  the  number  of 
whole  numbers  and  decimals  respectively  in  the  cube  root. 

^Fiud  the  greatest  number  whose  cube  is  contained  in  the 
first  period  at  the  left;  this  is  the  first  figure  in  the  root, 
which  place  in  the  form  of  a  quotient  to  the  right  of  the  given 
number. 

Subtract  its  cube  from  the  first  period,  and  to  the  remain- 
der bring  down,  on  the  right,  the  second  period. 

Divide  the  number  thus  formed,  omitting  the  two  last 
figures,  by  3  times  the  square  of  the  part  of  the  root  already 
obtained,  and  affix  the  result  to  the  root. 

Now  calculate  the  value  of  3  times  the  square  of  the  first 
figure  in  the  root  (which  of  course  has  the  value  of  so  many 
tens)  4-  3  times  the  product  of  the  two  figures  in  the  root  -I- 
the  square  of  the  la^t  figure  in  the  root.  Multiply  the  value 
thus  found  by  the  second  figure  in  the  root,  and  subtract 
the  result  from  the  number  formed,  as  above  mentioned,  by 
the  first  remainder  and  the  second  perio(L  If  there  be  more 
periods  to  be  brought  down  the  operation  must  be  repeated. 

Ex-  1.     Find  the  cube  root  of  15625. 


After  pointing  we 
"take  thefirst  period,  or 
15,  and  find  the  great- 
est number  whose 
cube  ia  contained  in 
it.  Since  the  cube  of 
2  is  8,  and  that  of  3  is 
7625  ^-^'  ^^  ^^  clear  that  2  i» 
-the  greatest  numbe? 
whoso   oab«   ia    eon- 


2>-- 

15625(25 
=  8 

3x2' =  12 
3  x(20)»  =  3x400  =  1200 
3x20x5=  300 
5»=     25 

7625 

1525 

Multiply  by      5 

76& 

7625 
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tained  in  15  j  . '.  place  2  in  the  form  of  a  quotient  to  the  right 
of  the  given  number. 

Cube  2,  and  put  down  its  cube,  viz.  8,  under  the  15  ;  sub- 
tract it  from  the  15,  and  to  the  rem'.  7  affix  the  next  period 
625,  thu!)  forming  the  number  7f25.  Take  3X  2^,  or  12,  for 
a  divisor  ;  divide  76  by  12,  12  is  contained  6  times  in  76 ; 
but  when  the  other  terms  of  the  divisor  are  brought  down 
6  would  be  found  too  great,  therefore  try  5.  Affix  the  5  to 
the  2  before  obtained  ;  and  calculate  the  value  of  3  X  (20)"  + 
3  X  20  X  5  +  5^  which  is  1525  ;  multiplj-ing  1525  by  5  we  ob- 
tain 7625,  which  being  subtracted  from  7625  before  formed 
leaves  no  rem'.;  .".  25  is  the  cube  root  req'^. 

Ex.  2.     Find  the  cube  root  of  219-365327791. 

Place  the  first  dot  over  the  9  in  the  units'  place. 

2i9-36532779i(  6-031 
6«=216 

3365        33  is  not  divisible  by  108; 

3365327  luring  do-«Ti  the  next  pe- 
riod and  affix  0  to  the  root ; 
the  trial  divisoi  will  then 
be  3X(60)»=10SOO,  and 
33653-M0800  goes  3  times, 
try  3. 


Sx6»  = 

3x{60)«  = 

3x(600)''    = 

3x600x3  = 

3''  = 


3256227 


3256227 


3x(603)*=     1090827 

3  x(00.10)»  =  10908-2700 

3x6030x1=         18090 

1»=  1 


109100791 


109100        bring  do-wn  next  pe- 
109100791  riod  1091007H-1090827 
goes  once,  try  1. 


109100791 
.*.  6031  is  the  cube  root  required. 
Ex.  3.     Find  the  cube  root  of  -000007  to  thre«  places  of 


decimals. 

3x(I0)^=  300 

3x10x9=  270 

9'=_81 

651 

_    9 

"5859 


•000007000  (  -019 
1 


3X1*=3 


6000 


585» 

"mi 
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147.  Higher  roots  than  the  square  and  cube  can  some- 
times  be  extracted  by  means  of  the  Rules  for  square  and 
cube  root ;  thus  the  4th  root  is  f"und  by  taking  the  square 
root  of  the  acjuaro  root;  the  iS'^f  i>o*-  by  taking  the  square 
/Oct  of  the  cube  root,  and  so  ora. 

Ex.  Lr^-^'^IH. 

Find  the  cube  roots  of 

(1)  172S  ;  8000  ;  5832. 

(2)  74088;  421875;  77868,°. 

(3)  912673;  1092727. 

(4)  1.34217728  ;  64-481201. 

(5)  444194-947;  -000202262003. 

(6)  131-019108039;  408518488000. 

Find  the  cube  roots,  to  three  places  of  decimak  in  those 
Cftses  where  the  root  does  not  terminate,  of 

(7)    H-  (8)     A.  (9)    3J.  (10)     1. 

(11)     -1.         (12)     -01.      (13)     10.  (14)    -037. 


MISCELLANEOUS  QITESTIONS. 
Ei.  LXXIX. 

PAPER  I. 

1.  Subtract  2057312  from  5287201,  and  2057312  again 
from  the  remainder.  Explain  how  this  is  the  same  aa  di- 
viding 5287201  by  2057312. 

2.  (1)  Reduce  553553  oz.  to  tons,  cwts.,  &c.  (cwt.  =  112 
lbs.)  (2)  Find  the  proportion  of  the  Avoird.  and  Troy  oz.,- 
when  the  respective  lbs.  are  as  175  :  144. 

3.  Find,  by  Practice,  the  cost  of  16  cwt.,  3  qrs.,  16  lbs.  at 
£2.  7  cents  a  cwt.,  (112  lbs.  =cwt.)  £1  being  =  10  florinB  = 
100  cents  =  1000  mils. 

4.  Define  (1)  the  o.  c.  m.,  (2)  the  l.  c.  m.,  of  two  or  more 
numbers,  (3)  a  Vulgar  Fraction.  Find  the  o.  0.  M.  of  20S03 
»nd  67273  ;  and  the  l.  c.  m,  of  8,  9,  10,  12,  15,  18,  35  and  84. 

5.  (1)  Add  together  §  of  /y  of  99H,  ^  of  |  of  69^,  ^  of  ^ 
of  306i.  (2)  Ei^ress  Yds.  l\d.  as  the  fraction  of  f  of  1^ 
guinea.     (3)  Find  the  value  of  \^\  ton  (cwt.  =  112  lbs.). 
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6.     State  the  Rule  for  the   di^Hsion  of  one  decimal 
another.     Dmde  (1)  7792-2  by   -37,    (2)    -0077922   by   370. 
verify  each  result  by  vulgar  fractions. 

PAPER  II. 

1.  Define  Interest,  Simple  and  Compound.  How  do9« 
Interest  diifer  from  Discount?  Find  (1)  the  int.  on  $7300 
at  3|  per  cent,  for  120  days,  (2)  the  discount  on  £3204.  14g. 
\d.  at  3 J  per  cent.  simp.  int.  for  2|  yrs. 

2.  A  house  built  for  .$26r)6  is  sold  for  $3320,  find  the 
gain  per  cent.  If  it  had  been  built  for  §3320  and  sold  for 
S2G56,  find  the  loss  per  cent.  ?     Why  do  the  rates  differ  ? 

3.  Define  a  square.  Find  (1)  the  gq.  root  of  930372004, 
(2)  the  cub.  root  of  16777216,  (3)  th''  trimeter  of  a  square 
whose  surface  ia  2533  sq.  ft.,  64  sq.  iu 

4.  Multiply  365  separately  by  5,  tiy  Si5j  .  d  by  300,  and 
add  the  products  together.  Poir*  *t>i>  ^"W  the  ordinary 
method  of  multiplying  365  by  S'"5  j4?ai\  **6p  by  step  with 
the  above. 

5.  Define  prime  and  composiUi  'um&o«8  Resolve  22932 
into  its  prime  factors. 

6.  A  person  left  Toronto  for  <_^aelph  at  9  a.m.,  and 
travelled  the  first  20  miles  by  rail,  at  the  rate  of  22|  miles 
an  hour;  he  then  walked  the  remaining  32  miles  at  ^  of 
that  rate.     At  what  o'clock  did  ho  airive ? 

PAFEK    III. 

1.  A  and  B  fire  at  targets,  having  55  cartridges  each.  A 
>"e8  twice  in  3  minutes,  and  B  three  times  in  5  niinutes ; 
tiow  many  times  will  B  have  to  fire  after  A  has  finished  ? 

2.  (1)  Convert into  a  decimal ;  why  is  the  result  a 

20  X  8  ^ 

terminating,  and  not  a  recurring  decimal  ?  (2)  Express  3*. 
Oi(/.  as  the  decimal  of  £5.  (3)  Which  Ib  greater,  "36  of  * 
guinea,  or  '36  of  £1  ?     (4)  By  how  much  ? 

3.  What  sum  of  money  will  amount  to  $552.50  in  15  ma 

at  5  per  cent.  simp.  int.  ? 

4.  A  room  whose  height  is  II  ft.,  and  length  twice  ita 
breadth,  takes  143  yds.  of  paper  2  ft.  wide  for  its  four  walliB  ; 
how  much  carpet  wiLl  it  require  ? 

V.     Twoclocks    Btri  ke    9  together  on  Tae«d«y  morning. 
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On  Wednesday  inornini^  one  wants  10  minutes  to  11  •when 
the  other  strikes  11  How  nnieh  must  the  slo\ver  he  put 
on  that  tiiey  may  strike  9  tofjetiicr  in  the  evec.ng? 

6.  A  person  boni^dit  43  shares  in  a  coal  ...ne  at  ^oj,  and 
and  kept  tlieni  til!  tliev  declined  to  11 '  \vnen  he  sold  out 
and  l)ou^ht  with  tlie  jiroceeds  (i  ])er  cent,  bank  stock  at  28 
)MX'mium ;  find  his  annual  mcorne  from  the  latter  invest- 
ment. 

.  PAPER  IV. 

1  Define  a  fraction,  and  shew  from  your  definition  tiiat 
i  =  i     (1)  Add  together  i,  jj,  /j,  and  -2-1 ;    and  lind  what 

4 
fraction  the  sum  is  of  IJ  of  —      (2)  How  many  times  c.iii 

'027  be  taken  from  o';>3?  What  fraction  is  the  remainder  of 
the  former  J* 

2.  A  ))erson  left  a  sum  of  money  which  was  divifiert 
equally  amongst  43  ])oor  i)eople,  such  '.hat,  after  a  deduction 
ofGrZ.  in- the  poimd,  each  received  £3.  3.«  4M..'  What  suiu 
did  he  leave  ? 

3,  (1)  If  the  carriage  of  13  cwt.,  2  qrs  ,  19  lbs.  for  35  mile? 
viost  £4  I7.S.  ikl ,  what  must  be  paid  for  the  conveyance  o'' 
41  cwt.,  1  lb.  for  49  miles?  (A  cwt  =  112  Uis.)  (2)  A  bank- 
rupt owes  $2085,  of  whicli  $235  is  due  to  A,  .$325  to  B.  ^.i:"". 
to  C\  and  tlie  rest  to  D  How  much  must  he  pay  in  the  >^ 
so  that  D  may  receive  as  much  as  is  due  to  C? 

4  A  merchant  buys  2  butts  of  wme,  one  for  £120,  am'. 
one  for  £110,  he  also  bu_ys  a  third,  and  after  mixins  Hi';- 
three,  retails  the  wine  at  4os  ))er  dozen,  making  1^4  p^; 
cent,  on  his  outlay.  sui)posing  the  number  of  dozens  in  a 
butt  to  be  52,  find  the  ])rice  of  the  third  butt 

6.  The  price  of  2  turkeys  and  9  fowls  is  £2  18s  Cd.  an^l 
the  price  of  5  turkeys  and"  2  fowls  is  £4.  8s.  2d. ;  find  the 
price  of  a  turkey  and  a  fowd. 

6.  How  long  will  it  take  to  walk  round  a  square  field 
^•ontaiuing  13  ac,  81  yds.  at  the  rate  of  3J  miles  Jin  hour  ? 

r.-vi'ER  v. 

1  Find  the  product  of  the  following  numbers:— 
(1)  3016  X  709.  (2)  98307  X  9,S76.  (3)  00700  X  7095. 
(4)  908175  X  39078.     (5)  9487918  X  798-'. 


MISCELLANEOUS.  155 

2.  A  merchant  bouglit  974  yds.  cloth,  and  sold  it  all  for 
^847.38,  gaming  §301. 94;  what  was  the  cost  per  yard  ] 

3.  A  and  B  own  together  120  acres,  A  having  24  acres 
more  than  B.  A  sells  his  share  for  $84  per  acre.  B  sells 
his  share  for  the  same  amount  as  A  ;  how  much  does  B 
get  per  acre  ? 

4.  If  potatoes  be  bought  at  $20.35  and  sold  at  121.32 
per  load,  how  much  will  be  made  on  a  sale  amounting  to 
$6332.04? 

5.  A  merchant  sold  45980  bushels  of  grain  that  cost 
him  98  cents  at  a  gain  of  29  cents  per  bushel,  and  witJi 
the  money  bought  2299  head  of  cattle ;  how  much  did  he 
pay  for  each  I 

6.  If  a  milkman  use  a  false  measure  containing  '93  of 
n  pint  instead  of  a  pint,  out  of  how  much  will  he  have 
t heated  his  customers  when  he  has  really  sold  23  gallons 
a  pints  ? 

PAPER    VI. 

1.  Find  the  length  of  a  street  in  which  the  wlieel  of  a 
barrow  revolves  exactly  150  times,  the  diameter  of  tJie 
wheel  being  li  ft.,  and  the  ratio  of  the  circumference  to 
the  diameter,  3"14159;l. 

2.  France  is  128  millions  of  English  acres,  and  the 
Pyrenees  sijread  over  it  would  cover  it  to  the  de^jth  of 
115  feet;  find  the  bulk  of  the  Pyrenees  in  cubic  feet. 

3.  What  is  the  height  of  a  closet  8  ft.  4  in, ,  by  G  ft.  8  in. , 
which  will  exactly  contain  12  boxes  4  ft.  6  in.  long,  3  ft. 
4  in.  wide,  2  ft.  6  in.  deep  1 

4.  What  sum  of  money  must  be  left,  in  order  that  after 
a  reduction  of  ten  per  cent,  has  been  made,  the  I'cmainder 
being  invested  in  the  5  per  cents,  at  91 4,  niay  give  a  yearly 
income  of  $100  \ 

5.  A  ship  wm-th  $6000  is  entirely  Avrecked.  $3000 
belonged  to  A ,  $2000  to  />',  and  tlie  rest  to  t'.  Wliat  ;>re 
the  respective  lo.sses  xo  A ,  B  and  C,  supposing  the  ship  to 
have  been  insured  only  to  the  amount  of  $4500. 

0.     A  can ''"  «  niece  of  work  in  27  days,  and  B  in  15  day.s. 
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A  works  at  it  alone  for  12  days,  B  then  worlds  5  days,  and 
afterwards  C  finishes  it  iu  4  days.  Find  the  time  in  which 
C  alone  could  do  the  whole  work. 

PAPER   VIT. 

1.  Find  the  product  of  the  following  numbers  ; — (1) 
78398070x90785.  (2)  9703978x079458.  (3)  90870  X 
708903.     (4)  897403287X30074.     (5)  900870090x90087. 

2.  Two  boys  go  fishing  :  one  catches  40  chub,  30  pei'ch, 
and  20  trout ;  the  tither  catches  an  equal  number  of  each, 
in  all  90  fish.  They  sell  them,  a  nub  f(jr  5c. ,  a  perch  8c. , 
and  a  trout,  12c.  ;  how  much  does  each  receive  i 

3.  A  case  (  f  strawberries  contains  54  lioxes,  each  1  lb. 
in  weight  at  7c  a  box.  What  will  be  the  cost  of  canning 
2  cases,  allowing  1  lb  sugar  at  10c  to  every  2  lbs.  berries  ' 

4  Each  man  m  an  army  of  00000  men  gets  two  pairs 
of  socks  per  year.  How  many  sheep,  each  fleece  G  lbs. , 
are  necessary  to  sui~>ply  wool  for  the  socks,  1  lb.  wool 
making  8  socks  i 

5.  Jones  and  Smith  are  farmers.  Jones  sold  last  year 
200  bush  oats  at  38c.  73  bush  peas  at  81c. ,  580  bush, 
v.'heat  at  98c  ,  150  bush  potatoes  at  29c. ,  138  bush,  barle- 
at  87c.  Smith  sola  45  sheep  at  85,  00  lambs  at  §3.30,  18 
young  cattle  at  §15  18  large  cattle  at  $29,  and  20  tons 
hay  %t  $19.     What  sum  did  each  receive  ] 

()  A  merchant  sold  a  cargo  of  wheat  valued  at  S40000 
for  i  Jess  than  this  amount,  thus  making  a  profit  of  only  ^ 
.')n  cost.  At  what  advance  on  cost  was  the  wheat  valued 
at  in  tlie  first  instance  \ 

PAPER    VIII. 

1  Find  the  product  of  the  following  numbers: — (1) 
987798040X10970.  (2)  793289705x40097.  (3)  7908  x 
8079.     (4)  874598x39070. 

2.  A  shopkeeper  bought  89.00  worth  of  steel  pens  at 
32  cents  per  box.  each  containing  12  dozen  and  retailed 
them  at  5  cents  per  dozen.  How  uiuch  did  he  gain  on 
his  outlay  i 
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3.  A  person  distributes  .$22.68  amongst  six  men,  eight 
women  and  tw^elve  boys.  Eacli  woman  liad  three  times  as 
jnuch  as  each  boy,  and  each  man  half  as  much  again  as 
each  woman.     Find  what  each  received. 

4.  Goods  were  bought  for  8648  dollars;  there  was 
f mother  paid  for  packing,  20  dollars ;  for  lake  carriage, 
55  dollars ;  for  land  carriage,  115  dollars ;  and  for  other 
charges,  350  dollars.  The  goods  were  then  sold  for  10000 
dollars.      What  was  the  protit  made  on  the  sale  ? 

5.  Divide  1120  cents  between  three  boys,  Alfred,  Ben- 
jamin and  Charles,  so  that  Alfred  may  have  three  times 
as  much  as  Benjamin,  and  Charles  as  much  as  Alfred  and 
Benjamin  together. 

6.  In  1871  the  population  of  England  ajid  Wales  was 
22704108;  of  Scotland,  3358613;  of  Ireland,  5402759; 
of  islands  in  the  British  seas,  144430;  and  of  the  army 
and  navy,  tfcc. ,  207198.  Find  the  total  population  of  the 
United  Kingdom  at  that  date. 


■  1.  Divide  (1)  6022808  bv  769 ;  (2)  1942944984  by  9876 ; 
(;!•)  55596055703076  by  15487 ;  (4)  326789039400120  bv 
90087. 

2.  If  a  locomotive  travelled  from  Toronto  to  Whitby 
at  a  uniform  rate  of  880  yards  a  minute,  it  could  perform 
exactly  the  distance  in  6(3  nunutes  •  find  the  distance  be- 
tween the  two  places  in  yards. 

3.  Three  men.  A,  B  and  C,  start  on  a  journey,  each 
with  126  dollars  in  his  pocket,  and  agree  to  divide  their 
expenses  equally.  On  their  retiu'n  homo,  A  has  106  dollars, 
B  has  56  dollars,  and  0  has  (JG  dollars.  What  ought  A  U: 
pay  B  and  C  to  settle  their  accounts  :' 

4.  A  farmer  bought  two  farms,  each  of  130  acres,  for 
10500  dollars.  What  is  tlie  value  of  an  acre  of  eacli  farm, 
if  two  acres  of  one  be  worth  three  acres  of  tlie  other  ? 

5.  A  gentleman  in  Toronto  remits  310t)90.93/;  to  a  friend 
111  London.  How  much  does  it  amount  to  in  London, 
exchange  at  1091,  commission  f  %  extra? 
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C.  Brown,  in  London,  has  £715  stg.  He  sends  it  to 
J,  friend  in  Toronto.  How  much  does  the  friend  rcaUzu, 
exchange  at  109^,  commission  h  %  extra? 

PAPER  X.       (adMISSIOX  TO   HIGH   SCHOOLS.)    1877. 

1.  How  often  is  6  yds.  2  ft.  contained  in  2o  furlongs  ? 

2.  If  I  buy  3  bushels,  paying  5  cents  for  every  3  quarts, 
and  sell  at  a  profit  of  cents  per  gallon,  find  the  selling 
price  of  the  whole. 

„.      ,.,    2i+fofl2-f     11      18U+5A-22-M 
^      Snnplify  -of^^oi  ,    ,    Xs^Xt^^^^ 

4.  Reduce  2  hrs.  20  min.  to  the  decimal  of  3^  weeks. 

5.  A  sum  of  money  was  divided  among  A,  B  and  C. 
A  received  %  of  the  sum ;  B,  S20  less  than  f  of  what  was 
left ;  and  the  remainder,  which  was  |  of  J.'s  share,  was 
given  to  C.     Find  the  sum  divided. 

,  6.  Trees  are  planted  12  feet  apart  around  the  sides  of 
°a  rectangular  field  (40  rods  long)  containing  two  acres. 
Find  the  number  of  trees. 

7.  I  buy  a  farm  containing  80  acres,  and  sell  |  of  it 
for  f  of  the  cost  of  the  farm ;  I  then  sell  the  remainder 
at  ^60  per  acre,  and  neither  gain  nor  lose  by  the  whole 
transaction.     Find  the  cost  of  the  farm. 

8.  Find  the  amount  of  the  following  bill  of  goods: — 
ISf  cords  of  woi)d,  at  33.50  per  cord.  16  vards  of  cloth, 
at  S1.12I-  per  yj  rd.  12  bush.  25  lbs.  of  wheat,  at  81.20 
per  bush"  1,400  feet  of  lumber,  at  $12. 50  per  thousand. 
(35  tons  12  cwt.  of  coal,  at  30  cents  per  cwt. 

PAPER   XI.       (admission   TO   HIGH   SCHOOLS.)    1878. 

1.  Define  prime  number,  multiple  of  a  number,  highest 
•common  factor  of  two  or  more  numbers,  ratio  between 
lumbers.     Find  the  prime  factors  of  1260. 

2.  The  quotient  is  equal  to  six  times  the  di-vasor ;  the 
di\isor  is  equal  to  six  times  the  remainder,  and  tlie  three 
together,  idus  45,  amount  to  561-     Find  the  dividend. 
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I  sell  12|  tons  o*  ccal  for  380,  which  is  one-seventh 
(lore  tlian  the  cost.     Find  the  gain  per  cwi;. 
.  4.      -001 X -001^ -0001. 

5.  A  cistern  is  two-thirds  aill ;  one  pipe  runs  ->i^,t  and 
two  run  in.  The  fir?t  pipe  can  empty  it  in  eight  'lours, 
the  .second  can  fi^J  it  in  twelve  hours,  and  the  thirc  can 
fill  it  in  sixteen  iioui's.  There  is  also  a  leak  lialf  as  large 
p^  the  second  pipe.  In  how  many  hours  will  the  cistern  be 
'}aK  full? 

6.  Ten  men  can  do  a  riece  of  work  in  twelve  days. 
After  they  have  worked  tour  days,  three  boys  join  them 
in  the  work,  by  which  means  the  whole  is  done  in  ten  days. 
What  part  of  tlie  work  is  done  by  one  boy  in  one  day  ? 

7.  I  buy  a  number  of  boycjs  of  oranges  for  8600,  of 
which  12  boxes  are  unsaleabl-,.  1  "sell  two-thirds  of  the 
rema-'nder  for  8400,  and  gain  on  them  ^0.  How  many 
boxes  did  I  buy  ? 

8.  Find  the  total  co-st  of  the  following : — Cutting  a  pile 
of  wood  SO  ft.  lo'ig,  <)  ft.  high,  and  4  ft.  wide,  at  GOc.  per 
coi'd.  Digging  a  cellar  44  ft.  long,  30  ft.  wide,  and  8  ft. 
deep,  at  ISc.  per  cubic  j"ard.  Plastering  a  room  24  ft. 
long,  16  ft.  wide  and  10  ft.  high,  at  15c.  per  square  yard. 
Sawing  6800  shingles,  at  40c.  per  1000. 


The  Independent  I>j.othod,  or  the  IMethod  of  Reduction 
to  the  Uni*';  introduced  at  page  iP.  may  with  advantage 
be  employed  to  filve  questic  .}.s  wliich  can  also  readily  be 
done  by  the  Rule  of  Three.  We  subjoin  a  few  morcj 
examples,  sliowing  how  to  apply  the  Method  referred  to. 
1.  If  27  men  Ijuild  a  house  in  63  days,  in  how  many 
days  will  42  men  do  the  same  / 

27  men  buill  a  hor.se  m  63  days ; 
/,     1  man        '  ■■      =^^3x27  days; 

,,  ^,      '-^5X27  , 

..  '42  Mien  *         — days: 

42         ■^ 

^^      ,        f  -  ^     63X27 


IGO 
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2.  A  person  rows  down  a  stream  in  20  niinuti^s,  but 
without  the  aid  of  the  stream  it  would  have  taken  hnu 
lialf  an  hour.  What  is  the  rate  of  the  stream  per  hour^ 
and  how  long  would  it  take  him  to  row  against  it  ? 

1st.  Moving  Avith  stream  : 

In  20',  distance  rowed  =  li  mUes ; 
.'.  in     1',  "  =4^5  miles. 

2nd.   ]\Ioving  in  still  water : 

In  30',  distance  rowed  =  1|  miles ; 
.'.  in     1',  "  —-id  miles; 

.".  rate  of  stream  =  ^  —  ^'^o  "=  iTS  miles ; 
.".  rate  of  stream  per  hour,  ^X60=l|  miles. 
Rate  of  .sti'eam  in  V  =  ^^  miles, 
in  still  water,  distance  rowed  =  ij\i  miles; 
.".  distance  rowed  against  stream  =  (25  —  i'p)  niiles 

^  :^^  miles ; 

3x40 
.'.  time  required  to  row  li  miles  =  | -^  4^5  =• — - —  = 

60'= 1  hour. 

3.  M-  Avhat  tiir,e  between  1  and  2  are  the  hands  of  a 
clock  oijj'osite  t<:  each  other  i 


Let  OC  be  the  position 
of  the  hr.  hand. 

Let  OD  be  tlie  position 
of  the  min.  hand. 

At  1  o'clock  OC  oA-er- 
lapped  OB,  and  OD 
overlapped  0  A. 

Then  BC  space  passed 
over  by  hx.  hand,  and 
A  D  space  passed  over 
by  min.  hant 

12times50=yir(i). 

But  .4  D  =  AB^BG-^Gr^. 

=5  mix;.  •r.i>'  C-*  6Q  mm 
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:.  siibb     ating  this  value  of  A  D  ior  A  D  ni  ^1),  wc  \i.v.\. 

12  times  5(7=35  min.  +5.  G. 
:.  11  times  BC—^b  min  , 

or  ii(7=35  min.  -^ll=3y\  min. 
.'.  J  Z>=35  min.  +3^^  rain. 
..   tune  required  is  38^  min.  past  1  o'clock. 

In  connection  with  the  above  we  give  the  following 
statement  :  Since  the  minute  liand  moves  twelve  times  as 
fast  as  the  hour  hand,  therefore  in  12  minutes  the  minute 
iiand  gains  11  minute  spaces  on  the  hour  hand. 

4.  The  hands  of  a  clock"are  together  at  12,  when  will 
they  be  together  again? 

The  time  must  be  after  one ;  therefore  the  minute  hand 
lias  5'  to  gain. 

11  minute  spaces  gained  in  12' ; 
.•.     1  minute  space    gained  in  ^f ' ; 

.  \  .     12  X  5' 
.".     5  minute  spaces  gained  in  — — —  ; 

.'.  time  required  is  b-^'  past  1. 

.5.  After  paying  an  income  tax  of  ^10  on  a  $100,  a 
person  has  $2700  a  year.     What  was  his  entire  income  1 

10  on  a  100  =  ^q  on  a  unit ; 
.'.    ^  of  every  unit  of  income  left ; 
.-.    ^  =  $8700; 
;.   ^^  =  $300; 
.-.    1,  or  whole  income  =  $300  X  10  =  $3000 

6.  A  stock  of  provisions  will  serve  75  men  for  30  days 
How  many  men  must  leave  in  order  that  the  stoct  nuiy 
liold  out  45  days  for  those  left  1 

Provisions  last  30  days  for  75  men ; 

"  "      1  day    for  75x30  men; 

"  "    45  days  for  — yr—  men,  or  50  mei 

Hence  the  number  of  men  who  mu.st  leave  =  75 -50  =  25. 
Exercise  LVl. ,  &c. .  furnish  examples. 


iOt'  ARITHMETIC. 

Exchange  is  the  Rule  by  which  we  find  liow  imich  money 
of  one  country  is  equivalent  to  a  given  sum  of  another 
country,  according  to  a  given  Course  of  Exchange. 

By  the  Course  of  Exchange  is  meant  the  uiriable  sum 
of  the  money  of  any  ]jlace  which  is  given  in  exchange  for 
a  ftxed  sum  of  money  of  another  jjlace. 

■  By  the  Par  of  Exchange  is  meant  the  intrinsic  value 
of  the  Com  of  one  country  as  compai-ed  with  a  given  fixed 
sum  of  money  of  another. 

Arbitration,  or  Comparison  of  Exchanges,  is  tne 
method  of  fixing  upon  the  rate  of  exchange,  called  the 
Par  of  Arbitration,  between  the  fu'stand  last  of  a  given 
nuinber  of  places,  where  the  course  of  exchange  between 
T.he  first  and  second,  second  and  third,  &c. ,  of  these  places 
is  Known.  It.  is  called  ^Simple  or  Compound  Arbitration, 
as  three  or  more  places  are  concerned.  (For  fuller  infor- 
mation on  Exchange,  see  Adaaiccd  Arithmetic,  p  227,  &c.) 

By  an  Act  of  Parliament  passed  many  years  ago,  the 
sovereign  was  declared  to  be  only  equal  in  value  to  §4.44, 
or  £9  (sterling)  =  840 ;  and  this  is  the  value  which  is 
alniCLst  invariably  quoted  in  mercantile  transactions;  the 
premium  on  this  depreciated  value  of  the  sovereign  which 
will  make  it  equal  to  its  intrinsic  value,  is  9h  per  cent. 

1.  A  person  nas  to  transmit  to  Britain  £450  stg.  ;  the 
rate  of  exchange  is  at  6  per  cent,  premium,  and  he  is 
charged  §  per  cent,  for  commission.  What  will  the  bill 
of  exchange  cost  him  in  our  currency  ? 

By  old  statute,  £9=S40; 

.-.  £1=8V- 

Rate  of  exchange  to  the  buver  is  100  +  -^  =  106.7  ; 

^  y       100  ' 
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£450=$'y5x-— x450, 

=82130. 
Hence  the  bill  ^f  exchange  costs  the  buyer  §3330 
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2  A  person  sold  in  Paris  a  bill  Avoi'tli  in  London 
£1275  15.S.  for  32148f.  90c.  What  was  tlie  course  of  ex- 
change between  these  two  cities. 

£1275 -75  =  32148 -OOf.; 

-      1?1  —521489  Of 

=  25f.  20c.  : 
therefore  the  course  of  exchange  is  25f.  20c.  for  £1  stg. 


PAPER   XII. 

1.  Wliat  would  a  currency  draft  on  Nev/  York  for  $504 
cost  in  gold,  if  it  be  purchased  when  gold  is  quoted  at  f  % 
premium,  the  broker  charging  j  %  commission  ? 

2.  How  much  gold  would  one  get  for  $1284,  U.  S.  cur- 
rency selling  at  2  %  discount  ? 

3.  What  would  a  person  have  to  pay  for  ^00  U.  S. 
currency  at  99 1 

4.  You  sell  811 27  in  gold  for  currency — ^gold  =  102. 
Hoy:  much  do  you  receive  ? 

5.  A,  in  Toront(\  owes  B,  in  London,  £360  stg.  Ex- 
change, 11  Oj.  What  will  be  the  cost  of  a  draft  to  cover 
the  amount  ? 

6.  Jones,  in  London,  sells  GO  shares,  £100  each,  M.  R'y 
Rtr)ok,  at  a  premium  of  9  %,  and  invests  the  proceeds  in 
O.  B.  stock,  in  Toronto,  at  96.  Exchange  between  London 
and  Toronto,  109.  How  many  dollars  -does  he  invest  in 
O.  B.  stock. 

7.  A  Toronto  house  owes  £278  18s.  9d.  in  Manchester ; 
how  much  will  be  required  to  discharge  the  debt  in  Cana- 
dian currency,  rate  of  exchange  being  at  8f  %  premium? 

8.  A  merchant  in  Montreal  has  to  pay  a  bill  of  1387f. 
18c.  in  Paris.  Find  the  amount  he  will  have  to  remit  for 
payment  of  the  bill,  it  being  known  that  tlie  sovereign  is 
■worth  25f.  20c. ,  and  exchange  on  England  in  Montreal  at 
a  premium  of  7§  per  cent. 

n 
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'.).  If  S8S0O  are  vcnuirctl  in  Toronto  to  pay  €1800  in 
LuikIou,  England,  iiud  the  rate  of  cxciiange  between  tJre 
two  cities. 

10.  A  traveller  for  Paris  •\v5sliina;  to  provide  himself  with 
French  nK)ney,  calls  at  a  broker  and  is  informed  that  tlio 
sovereign  in  London  is  worth  2of.  25c.,  rate  of  exchange 
on  London,  8o-  preminni,  and  ^  per  cent,  comniission. 
Find  the  sinn  in  French  money  he  ought  to  receive  fov 
§500  of  our  money. 

PAPER  XIH. 

L     Divide 

(1)  3G017079414410  bv  160388. 

(2)  757325(51476  by  9487918. 

2.  If  a  gallon  contain  277 '274  cnbic  inches,  and  a  cubic 
foot  of  water  weigh  1000  ounces,  what  quantity  in  gallons 
and  what  weight  of  water  i<n  pounds  will  till  a  rectangular 
cistern  5  feet  long,  Sg  feet  wide,  and  2  feet  9  inches  deep  \ 

3.  Find  the  depth  of  the  circulai'  cistern  which  would 
hold  the  same  quantity  of  water  as  that  in  (luestion  2, 
supposing  the  diameter  to  be  0  feet. 

4.  A  cubical  box  exactly  holds  64  shot,  each  3  inch.es 
in  diameter.  Find  how  many  cubic  inches  are  empty  in 
the  box  when  it  is  full  of  shot. 

5  Find  the  length  of  tlie  side  of  a  square  whose  area 
IS  e(]ual  to  that  of  a  rectangle,  iHe  aides  of  which  are  94  "28 
and  6720  yards. 

<">  Add  together  ono  million  one  thousand  and  ten, 
htl^  -.aousaiid  tive  Inmareo  and  hve,  ten  millions,  five 
Inmdred  thousand  and  fifty,  seventy  millions  seven  liun- 
dred  thousand  and  seventy,  eight  billions  eight  hundred 
thousand  and  eight.  From  the  sum  take  51643,  and  divide 
the  remainder  by  808. 

PAPER   XIV. 

1     Divide 

(1)  3694875009838G0  by  1973. 

(2)  976875783291115  by  389. 
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2.  Write  Avoirdiipois  weight.* 

Express  1  cwt.  2  qrs.  15  lbs. ,  in  Troy  Weight. 

3.  In  2784583  inches  how  many  miles,  furlongs,  poles, 
&c. ,  are  there  ?  Find  how  long  a  man  going  at  the  rate 
of  4  miles  an  hour  would  take  to  walk  the  number  of  miles, 
&c. ,  in  your  result  ? 

4.  Define  tlie  least  common  mx;ltiple  and  the  greatest 
common  measure  of  two  numbers.  If  the  greatest  com- 
mon measure  of  two  numbers  be  103,  and  their  least  com- 
mon multiple  be  14729,  find  the  aumbers. 

5.  Define  a  vulgar  fraction.  Distinguish  between  a 
vulgar  and  a  decimal  fraction.  Multiply  together,  express- 
ing the  resulting  fraction  in  its  lowest  terms,  1^,  ^,  f . 
9/2,  and  xfa- 

6.  Divide  -238095  by  •3428571,  and  extract  the  square 
root  of  the  quotient. 


1.  Write  square  or  land  measure.  How  many  square 
inches  in  2  ac.  3  r.  5  p.  5  yds.  \ 

2.  Define  simple  interest  and  amount.  At  what  rate 
per  cent,  per  annum  will  a  sum  of  money  double  itself  at 
simple  interest  in  10  years  1 

3.  A  school  section  is  valued  at  S13740.  The  section 
is  required  to  raise  by  rate  a  sum  of  §820.40.  What  is 
the  rate  per  $1  ? 

4.  A  person  invests  86477  in  the  6  per  cent.  Dominion 
of  Canada  stock  at  101 1,  and  when  it  has  risen  to  106  he 
sells  out  and  invests  tlie  proceeds  in  a  4j  per  cent,  stock 
at  70.     Find  gain  or  loss  in  income. 

5.  A  bUl  on  London  for  £960  stg.  costs  $4640.  What 
is  the  rate  of  exchange  ? 

6.  What  will  a  bill  on  London  for  £1620  cost  in  Toronto^ 
exchange  at  109 i,  commission  <j  %  extra? 


IGG  ARITHMETIC. 

Tlio  two  following  Talfles  may  be  added  to  those  given 
oil  pp.  44-50. 

TABLE   OF   AI'OTHECAIMES'    WEIGHT, 

Table  as  given  in  Briiiult,  Pharmacopoeia. 

437-i-  Grains make  1  Ounce. 

IG     Ounces 1  Pound. 

^he  grain  is  the  same  as  the  grain  Troy  ;  the  ounce  is 
tlie  same  as  the  ounce  Avoirdupois. 

apothecaries'  fluid  measure. 

In  this  measure,  founded  on  the  fact  that  a  pint  of  pure 
water  weighs  20  ounces  : 

6C  Mmims make  1  Fluid  Drachm,  .fl.  dr. 

8  Fluid  Drachms  ....   1  Fluid  Ounce.  ■ .  .S.  oz, 
2C  Fluid  Ounces 1  Pint o  ;  f»ctaviu». 

8  Pints 1  Gallon c ;  congius. 
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SECTION  VI, 


MF.NTAL  ARITHMETIC. 
-48.     The  following  table  will  be  found  useful. 
Midtiplicaiion  and  Division  Table. 
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IM  MENTAL  ABITHMETTtr. 

itv.  8noh  questiorm  u  7  +  8  +  3,  kc,  ftro  how  many?  and 
29  le«i  7,  lesa  6,  &c.,  aro  how  many?  or  questions  in  which 
addition  and  subtraction  are  combined,  we  omit ;  because, 
any  teacher,  by  a  little  practice,  can  very  easily  give  such 
exercises  to  the  class,  ana,  moreover,  every  practical  teacher 
knows  that  much  of  the  value  of  this  part  of  the  Arithmetic 
depends  on  the  pnpil  not  having  seen  the  questions  before 
the  lesson  begins. 

150.  To  find  the  value  <tf  It  things,  the  value  of  one  thing 
being  given. 

Rule.  Reckon  each  penny  in  the  given  value  as  a  ahil" 
ling,  and  each  farthing  as  3d. 

Ex.     Find  the  value  of  12  things  at  Ib^d.  each. 

By  the  Rule, 

The  value  req''.  =  1«.  X  15  +  3<:Z.  X  3  -t  158.  9d. 

Beaton  for  the  Proceis. 
12  things  at  Id.  each^l«. ; .'.  12atl5f;.  each  =  l».  X  15-=  IS** 

12 id —Zd.;.-.  12 at f  J =  M.  x3  =  9d.  ; 

.  •.  12  things  at  Ibid,  each  =  15«,  .9d. 

151.  To  find  the  value  of  S4  things,  the  value  of  one,  thing 
being  given. 

Rule.  Reckon  each  penny  in  the  given  ralae  as  28.,  and 
each  farthing  as  6d. 

152.  To  find  the  value  of  48  things,  the  value  of  one  thing 
being  given. 

Rule.     Reduce  the  given  value  into  farthings,  the  result 
reckoned  as  so  many  shillings  will  be  the  value  required. 
Ex.     Find  the  value  of  48  things  at  18|<i.  eaxih. 

By  the  Rule,  since  18|d.  =75^., 

the  value  req*.  =  75«.  =  £3.  15*. 
Rea*onfoT  the  Process. 

48  things  at  Jd.  =  48^.  =  1«.  ; 
.'.48  things  at  Ibq.  ==  ts.  X  75  =75«.  =£3.  I5«. 

153.  To  find  the  value  of  144  things,  the  valtte  t^  one  thing 
being  given. 

RruL  (1)  f^ad  the  value  of  12  things  by  Rule  150  :  then 
consider  this  value  as  the  value  of  one  thing,  and  apply 
Role  150  a  second  time. 

Ex.     Find  the  value  of  144  thingt  at  13^  e«4:k 
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ValTio  of  12  things  =  13«.  +  8d.  =  13«.  Sd. 
Value  of  1*4  things  =  ISa.  X  12  +  6^.  »« 156».  +  8*.  «  £8. 2j, 
154.     The  following  general  Pwule  may  be  given  "for  find- 
ing the  vaiue  of  any  number  qf  things,  the  vcuue  qf  one  thing 
being  given." 

RtTLE.     Reckon  how  many  dozens  are   contained  in  the 
given  number,    and  hovr  many   single  things  remain   over. 
Then  by  Rule  150,  find  the  value  of  one  dozen,  which  value 
multiply  by  the  number  of  dozens,  and  add  to  the  result  the 
price  of  the  single  things  which  remained  over. 
Ex.     Find  the  value  of  38  things  at  48.  7d.  each. 
38  =-  3  X  12  +  2, 
value  of  12  things  =  £2.  8«.  +  Is.  =  £2.  15a. 

•• 12  X  3 =  £2.  158.  X  3  =  £8.  5«. 

.• 2     =  4«.  7d.  X  2  =  98.  2(i. 

.- 38    ==:  £8.  5».  +  9$.  2d.  -  £S.  14s.  2d, 

Ex,  LXXX. 

1.  Find  the  y&lae  of  12  articles  at  the  following  prices 

for  a  smgle  article.  (1)  id.  (2)  2d.  (3)  5d.  (4)  Id. 
(5)  Ud.  (6)  Ihd.  (7)  2id.  (8)  32rf.  (9)  (i^d.  (10)  S^d. 
(11)  lOici.  (12)  1#.  Of'i.  (13)  Is.  'kl.  (14)  l8.  G^d. 
(15)  1«.  9|d.  (16)  1«.  Sd.  (17)  1«.  lljd.  (18)  1«.  2|<i. 
(19)  28.  Id.         (20)  38.  Oid.  (21)  4*.  4rd.        (22)  6«.  l^d. 

(23)  7«.  9a'.  (24)  88.  S^cf.  (25)  lla.  7fcZ.  (26)  138.  2d. 
(27)  168.  3id.     (28)  188.  lid.     (29)  198.  9d.     (30)  198.  6|(i. 

2.  At  the  prices  named  as  the  value  of  a  single  article  in 

(1)  to  (12)  inclusive  in  the  last  question  find  the  value  of  24 
articles  ;  at  the  prices  named  in  (13)  to  (20)  inclu.sive  find 
the  value  of  48  articles  ;  and  at  the  prices  named  in  (21)  to 
(30)  inclusive  find  the  value  of  144  articles. 

3.  At  the  prices  named  as  the  value  of  one  article  in 
quest".     1.  (6)  to  (20)  inclusive,,  find  the  value  of    (1)  13; 

(2)  21  ;  (3)  28 ;  (4)  35  ;  (5)  41  ;  (6)  44  ;  (7)  57  ;  (8)  72 ; 
(9)  153  ;  (10)  182  articles. 

155.  To  find  the  value  of  iO  things,  the  value  of  one  thing 
being  given. 

RuLK  Reckon  each  shilling  in  the  given  value  as  £1,  and 
if  there  be  pence,  reckon  each  penny  as  the  twelfth  of  £1, 
thus  Id.  aa  la.  8^1.,  and  if  there  be  farthings,  each  farthing  as 
one-fourth  the  value  of  each  penny,  or  Iq.  as  5d.  Slo. 

Ex,     Find  the  value  of  20  things  at  28.  S^d.  each. 
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Bv  the  Rule, 

I'he  value  required  =■-  £1  X  2  +  (1«.  Sd.)  X  8  4-  5rf.  X  2. 

=  £2  +  13«.  4fi.  +  lOd.  =  £2.  14«.  2d. 

Rea*onfor  the  Proceai. 

20  thiuffs  at  1«.  =  20».  =  £1  ;  .-.  20  things  at  2^ 

=  £1  X  2  =£2, 
20  things  at  ld.=  Is.  M.  ;  .-.  20  things  at  Srf. 
=  1«.  8rf,  X  8  =  13«.  M. 
1«.  8<Z. 
20  things  at  i'i.  == ,  or  20  things  at  \d.  =  lOcZ. ; 

.-.  value  of  20  things  at  2s.  8i(f.  =  £2,  14«,  2d. 

156.  To  find  the  value  of  100  things,  the  value  of  one  thing 
beintj  given. 

RuLB.  Reckon  each  Bhilling  in  the  ^ven  value  as  £5  ; 
reduce  the  pence  and  farthings  in  the  given  value  to  farth- 
ings, then  reckon  each  farthing  as  equal  to  2s.  Id. 

Ex.     Find  the  value  of  100  things  at  2$.  5id.  each. 

By  the  Rule,  since  5id,  =^  2lq. 

The  value  req"*.  =£5X2  +  2^.  X  21  +  Id.  X  21. 

=  £10  +  £2.  2s.  +  1«.  9d.  =  £12.  3s.  9d. 

Reason  for  the  Process. 

100  things  at  1«.  =  £5  ;  .-.  100  things  at  2«.  =  £5  X  2  =  £10. 

Again  since  Id.  =  4q,,  taking  \q.  as  equal  to  Id.,  we  mul- 
tiply by  4. 

Also,  since  2s,  =  SCg.,  taking  Ig.  as  equal  to  2«.,  we  multiply 
by  96  ;  ' 

. '.  taking  Igr,  =  2«.  4-  Id.,  we  multiply  by  96  -t-  4,  or  100. 

1 57.  To  find  the  interest  of  any  sum  of  money  for  any 
number  of  montlis  at  6  per  cent. 

Rule.  Divide  the  number  of  months  by  2  ;  the  quotient 
is  the  interest  in  cents  of  §1  for  the  given  time  ;  multij^ly 
the  quotient  by  the  given  principal  and  the  product  is  the 
interest  required. 

Ey-  1.  Find  the  interest  on  $78. 5S  for  2  jn.,  7  taio.,  at  6 
per  cent,  per  anmuni. 

By  the  Rule, 

2  yrs.  7  mo.  =  31  months  ;  V  =  l^J* 
.-.in',  req*.  =  15i  xS7S.56=Alil-1768. 
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Eeason/or  the  Process. 
The  interest  of  $1  for  1  month  :-^i  cent. 
.-.  half  the  number  of  months  will  express  th?  interest  in 
jents  of  $1  for  the  given  tune. 

Note  1.  It  -wall  be  quite  easy  to  obtain  from  the  aboTe  the 
interest  at  any  other  rate  than  6  per  cent.;  by  first  obtaining 
the  interest  as  directed  above  and  then  by  Practice  to  add  or 
subtract  as  the  case  may  require. 

Ex.  2.  Fmd  the  interest  of  $80  for  15  months  at  8  per 
cent,  per  annum. 

At  6  per  cent.  in'.  =  $6,  as  by  the  above  Rule  ; 
/.  at  8  per  cent.  in'.  =  $6  +  J  of  $6. 
=  $8. 
Ex  3.     Find  the  interest  on  $110  for  10  months  at  5  per 
cent,  per  annum. 

At  6  per  cent.  in«.  -  $5.50  by  the  Rule ; 
.'.  at  5  per  cent.  in'.  =  §5.50  —  ^  $5.50. 

=  $5.50  — 91  §  cents. 
=  $4.58^. 
Note  2.  If  there  are  days  in  the  question,  the  interest  may 
b«  found  for  $1  by  dividing  the  days  by  6  and  reckoning  the 
quotient  tenths  of  a  cent,  which  being  added  to  the  result 
oiitained  in  the  Rule,  wiU  give  the  interest  of  $1  for  months 
said  days,  and  consequently  for  any  amount. 

Ex.  4.  Find  the  interest  on  $90  for  6  months  and  24  a&ya 
at  6  per  cent  per  aimuiii. 

In',  on  $1  =  3  "4  cents,  by  the  Rule ; 
••.in',  on  $90  =  3-4  cents  X  90. 
=  $3.06. 

Ex.  LXXXI. 
Find  the  interest  at  6  per  cent,  per  annum  :  (1)  On  $37 
for  4  months.  (2)  On  $42  for  6  months.  (3)  On  $55  for  8 
months.  (4)  On  $75  for  10  months.  (5)  On  $110  for  7 
months.  (6)  On  $38.50  for  9  months.  (7)  On  $S4.25  for  12 
months.  (8)  On  $12()  for  15  months.  (9)  On  $228  for  18 
months.  (10)  On  $678.50  for  8  months.  (11)  On  $422.25 
for  9  months.     (12)  On  $328.50  for  9  months. 


ANSWERS. 


Ex.  I.     (p.  10.) 
1.  3,  4,  2,  7.  9,  6,  8.       2.  10,  1,  12,  19.  6,  11,  16.        S.   14, 

20,  27,  33,  49,  60,  55,  17,  36.  4.  88,  35,  63,  29,  76,  80,  94,  13, 
52.  6.  9,  10,  11,  12,  13,  14,  15,  16,  17  ;  46,  47,  48,  49,  50, 
88,  89,  90,  91,  92,  93,  94,  95,  96,  97,  98. 

Ex.  II.     (p.  11.) 

1.  106,  150,  200,  287,  310,  431,  555,  919,  867. 

2.  196,  197,  198,  199,  200,  201,  202,  203,  204,  205,  206,  207, 
208,  209,  210,  211,  212,  213 ;  612,  613,  614,  615,  616,  617,  618, 
619  ;  948,  949,  950,  951,  952,  953,  954,  955,  956,  957,  958,  959, 
960,  961,  962,  963,  964,  965,  966,  967,  968,  969. 

Ex.  IIL     (p.  12.) 

1.  4585,  7321,  9798,  7006. 

2.  5004,  5400,  5040,  8036,  8306,  8360,  9909. 

3.  75635,  90909,  10004,  87050,  90001,  64064,  83000. 

Ei.  IV.   (p.  13.) 

1.  105,  8790,  37071,  30402,  77700,  24817. 

2.  105409,  8008013,  7650090,  64000400,  89044001. 
504623024,  900300800,  53000503. 

Sk  6006070007,  83401001010,  7004089200,  99000000a 

Ex.  V.  (p.  14) 

1.  Seven,  thirteen,  four,  nine,  eighteen,  five,  twenty,  eleven, 
five,  fifty,  thirty-four,  twenty-nine,  three,  seventeen,  fifty- 
three. 

2.  Nineteen,  eight,  forty-one,  eighty- eight,  twenty-seven, 
seventy-two,  ninety-four,  forty-nine,  sixteen,  sixty-one,  nine- 
ty-eight, eighty,  fifty-six,  twenty-eight. 

3.  One  hundred  and  seven,  one  hundred  and  seventy, 
Beventeen,  four  hundred  and  thirty,  six  hundred  and  ninety- 
one,  eighty,  eight  hundred,  eight,  nine  hundred  and  fifty-iii, 
eight  hundred  and  three,  six  hundred  and  eighty-foar. 

4.  Four  thousand  five  hundred  and  six,  five  taousajid  eigkt 
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hundred  and  seventy,  five  thousand  *nd  eighty-aevon,  rix 
thousand  nine  hundred,  six  thousand  and  nine,  two  thousand 
five  hundred  and  eighty,  seven  thousand  and  forty-five,  seven 
thousand  five  hundred  and  ninety-one,  six  thousand  two 
hundred  and  seventy-five. 

5.  Twenty-four  thousand  seven  hundred  and  fourteen, 
twelve  thousand  five  hundred,  ten  thousand  and  twenty-five, 
ten  thousand  two  hundred  and  five,  seventy  thousand  four 
hundred  and  fiity-seven,  seventy-four  thousand  and  seven, 
seventy-seven  thousand. 

6.  Three  hundred  thousand  eight  hundred  and  siity-three, 
thirty  millions  eighty  thousand  six  hundred  and  thirty,  nine- 
ty-six millions  four  hundred  thousand  two  hundred  and  fifty, 
eight  hundred  millions  four  hundred  thousand  three  hun- 
dred and  seven,  five  hundred  and  seventy-two  millions  sixty 
thousand  four  hundred  and  ninety-five. 

7.  One  hundred  and  twenty  millions  one  hundred  and 
ninety -two  thousand  seven  hundred  and  three,  eight  hun- 
dred and  ninety  millions  six  hundred  and  forty-seven  thou- 
sand five  hundred  and  sixty,  one  billion  and  fifty  millions 
sixty  thousand  four  hundred  and  twenty-nine,  one  hundred 
billions  and  one. 

Ex.  VL  (p.  16.) 
1.  19.    2.  27.    3.  26.    4.  11;  16;  18;  18;  23;  17; 

15;  IS;  25.  5.  25;  20;  34;  28:  36;  45;  46.  6.  29  boys. 
7.  12yr8.  8.  30  chickens. 


Ex.  Vri.  (p.  19.) 

1 

.  37. 

2.  69.    3.  99.    4.  99. 

5.  95.    6.  7i. 

7. 

115. 

8.  110.   9.  200.   10.  214. 

11.  213.   12.  186. 

13. 

214, 

14.  241.    15.  503.    16. 

1741.    17.  21.33. 

18. 

1540. 

19.  2201.   20.  1364   21. 

1920.   22.  1549. 

23. 

1551. 

24.  2514.   25.  1865.   26. 

2451.   27.  2148. 

28. 

2018. 

29.  14658.   ,30.  27640.   31. 

27832.   32.  35735- 

33. 

28260. 

34.  29635.    .^5.  28207. 

36.  lOOmarblea. 

37.  287.  38.  9770.  39.  $42068.  40.  3654  oranges. 

Ex.  VIIL  (p.  20.) 
1.  148.  2.  316.  3.  295.  4.  291.  5.  340.  6.  1851. 
7.  2124.  8.  3216.  9.  3166.  10.  2974.  11.  33650a 
12.  32:j!)15.  13.  400257.  14.  358064.  15.  152.375w 
16.  371.'>o818.  17.  24601758.  18.  171357568.  19.  26034250& 
20.  222275.  21.  186839.  22.  72268.  2.3.  19420" 

y\ 
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Ex.  IX  (p.  21.) 

1.  26435fi0.    2.  507422.3.    3.  226987.    4.  9<)4f^:^?4, 

5.  80169315.  6.  1642844G13.  7.  5481487220.  8.  y.jbJ;:.',  , .:.'. 

9.  5198944U18.      10.  2553242166.      11.  4i>(>ai311Sl. 

12.  6137065059,    13.  43'iSS:;315.    14.  100.    16.  982. 

16.  $3185.   17.  166802. 

Ex.  X,  (p.  25.) 
1.  4.   2.  12.   3.  28.  4.  50.   5.  26.   «.  546.   7.  156. 
8.  6.   9.  2.   10.  58.   11.  36.   12,  9.   13.  16.   ]4.  35. 
15.  184.    16.  167.     17.  188.     18.  198.    19.  601. 

20.  594.  21.  205.  22.  87.  23.  89.  24.  109.  25.  179. 
26.  98.  27.  109.  28.  393.  29.  13;  42;  38;  114;  198; 
174.  30.  S260;  $40.  31.  19.  32.  31.  33.  8.  34.  V 
cents. 

Ex.  XI.     (p.  26.) 
1.   1921.        2.  3711.       3.  999.        4.  2239.      8.  4484.       6. 
1929.     7.  3205.      8.  4684.      9.  3401.      10.  7889.      11.  3025. 

12.  806.        13.  25184,         14.  21023.        15.  8.        16.  1S173. 

17.  168079.      18.  8639494.       19.   19075299.      20.  555939946. 

21.  2899;  997833.  22.  5986.  23.  15022.  24.  1891  ;  72. 
25.  68 ;  140.  26.  $217  in  debt.  27.  19th  step  from  bot- 
tom, 26th  step  from  the  top.  28.  5  officers,  58  children,  47 
able-bodied,  23  infirm.  29.  682,  30.  457)8.  31.  709G305. 
32.  56289613.     33.  66291414.     34.  $260.     35.  58337588. 

Ex.  XII.     (p.  28.) 
1.     Ill;    VII;    XI;    IX;    XII;    XVI;    XVIII;    XT-CV 
XXVIII  ;  XXXVII  ;  XL  ;  LIII ;   LIX  ;    LXII  ;    LXXVII 
LXXXIV;       CIII;       CLVII;       CXC ;       CC  ;       DCLI 
DCCLXXXIII;   MCCIV;   MBXXVII ;   MDCCCLXV. 
;   2.     three,  3;    six,  6;    eight,  8  ;    thirteen,  13 ;    fifteen,  15; 
seventeen,  17;  twenty,  20;  fifty-four,  54;  ei^rhty-one,  81;  one 
hundred  and  eleven.    111;    six  hundred  and  five,   605;    five 
thousand  and  two,  5002  ;  one  million  one  hundred  thousand, 
1100000;  tv/o  thousand,  2000;  seven  hundred  and  forty-nine, 
749 ;  one  thousand  eight  hundred  and  sixty- five,  1865. 

Ex.  XIII.     (p.  30.) 

1.  106.       2.  94.        3.  176.        4.   112,  5.  144.  6.  180. 

7.  87        8.  225.       9.   108.       10.  204.  11.  332.  12.  450. 

13.  335.  14.  215.  15.  216.  16.  594.  17.  468,  18.  189. 
19.  371.     20.  360.      21.  616.      22,  621.  2a  486.  24.  200. 
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25.  990,  26.  5S3.  27.  957.  28.  1001.  29.  720.  30.  538" 
31.  1.374,  32.  2400.  33.  2091.  34.  1104.  35.  38S5. 
36.  2982.  37.  3353,  38.  6335.  39.  6680.  40.  4383. 
41.  5600.  42.  5918.  43.  10656.  44.  8448.  45.  429 
bushels,  2574  shQlings.  46.  756  pence,  1764  pence,  3024 
pence.  47.  44  cents.  48.  44.  49.  885. 

Ex.  XIV.  (p.  31.) 
1.  18096.  2.  11698.  3.  29G19.  4.  114228.  o.  24228. 
6.  48.-):-UO.  7.  416160.  8.  404S25.  9.  .^0736.30.  10.  388064. 
11.  2314S3.  12.  346284.  13.  590592.  14.  833184, 
15.  234927.  16.  1098444.  17.  (1)  7740984,  19352460, 
11611476,  27093444,  154819^8,  34834428,  23222952,  30963936, 
42-575412,  46445904.  (2)  9219516.  23048790,  13829274, 
32268306,  1S439032,  414S7S22.  27658548,  .36878064,  50707.3.38, 
55317096.  (3)  171947728,  420869320,  257921592,  601817048, 
343895456,  773764776,  515843184,  687790912,  945712504, 
1031686368.  (4)  18181706,  45454265,  27272559,  63635971, 
36363412,  S1817677,  54545118,  72726824,  99999383,  109090236. 

(5)  111760184,  279400460,  167640276,  391160644,  223520368, 
502920828,  3.35280552.  447040730,  6146S1012,  670561104, 

(6)  1975308642,  4938271605,  2962962963,  6913580247, 
3950617284,  8888888889,  5925925926,  79012.34568,10864197631, 
11851851862.  18.  98  mHes.  19.  888  miles. 


I.  R.^34. 
6.  32G43. 
11.  50516. 
15.  45468. 
19.  183150. 
23.  725912 
27.  785103.3000 
30.  3.''.3446772. 
33.  6635030S2. 
36.  622439160. 
2808128627515 


Ex.  XV,  (p.  34.) 

2.  18.306.    3.  9108.   4.  32454.   6.  57706. 
7.  23790.   8.  22385.   9.  77341.   10.  42182. 


12.  79992. 
16.  303102. 
20.  331200. 
24.  1619723. 


1,3.  218075. 
17,  6964704. 
21.  ,308163. 
25.  52470000. 


28.  2443G6672. 

31.  .34411.5512. 

.34.  593928000000. 

37.  3314G651:  1,^68.500000;  791627400; 

38.  145672.   39.  (1)  61299 ;  (2)  5148000a 


14.  281504. 

18.  4328192. 

22.  250200. 

26.  492463028. 

29.  14064508,5. 

32.  73692424.5. 

.35.  81060-30522. 


40.  See  15,  16,  17,  18. 

Ex.  XVI.  (p.  S4.) 

1.  43042S83.  2.  131206032.  3.  4916047312.  4.  43506216. 

5.  31884470.      6.  8S78998084S.       7.  66260991808. 

8.  40880656300.    9.  69312233476002.    10.  183811.30075, 

11.  10045336.5411,   12.  157593610868.     IS.  8943214050. 


'"*'  ANSVrfSias. 

14.  27416327796.   16.  109588282650.   16.  60435674536845 
17.  495562849756.  18.  67226401140.  19.  18834779670. 

Ex.  XVII.  (p.  37.) 

1.  \^,  95,  11  ;  151,  10|,  llf  ;  16|,  lOf,  12;  ;  17*,  ll|,  12|; 
16|,  m,  12|. 

2.  21.  9A,  IDA;  22,  10,  11 ;  23f,  lOA,  11^;  25|,  11/y. 
12A ;  231,  lOA.  IIA. 

3.  2H,  lOfJ,  11 A  ;  23|,  11^,  12^  ;  25J.  12^,  13i?  ;  28, 
14,  15A ;  241.  12^,  13^. 

4  28^,  211,  U^  ;  32|,  24|,  16^  ;  34|,  25|,  17t\  ;  42|,  32*, 
21i'>,  ;  40.  30,  20. 

5.  115|,  46t%,  42;  170?,  68tV,  62;  210,  84,  76^;  lOli, 
40;^,  36,\  ;  138i,  55/^,  50  A- 

6.  54i\,  75,  50  ;  69^*,-,  95^,  63/,  ;  76i»t,  105|,  70t»i ;  90^, 
124|,  S3,\  ;  65/y,  89§,  59^\. 

7.  134J,  100^^,  110 ;  764,  573,  625/i ;  7845,  588/j,  642^V; 
555J,  416t\,  454^. 

8.  345,  230.  276  ;  1200|,  800^,  960i*tj  ;  10331,  688H,  82fi^; 
8]S|,  545t''j,  654tSj. 

9.  7187/^,  8624t<V,  12320f ;  6052H,  7263^,  10376f ;  7124,^, 
8549,  12212f  ;  2941,!^,  3529^^  5042f. 

10.  6909^5^,  9500|,  6333  A ;  8182/x,  11251  J,  7500^; 
4820/^,  6G28I,  441 SH- 

11.  6838371,  547069 A,  497336A  ;  11712585|,  9370068tV, 
8518243t\  ;  257524|,  20G019A,  187290/x- 

12  1194292?,  92S89'ti,  696670viz  ;  969949,  7544045, 
565803/7  ;  1412855^,  109SS87f,  824165/,. 

13.  66725  times.  19871.  14.  (1)  9.  (2)  1613.  15.  54 
cents.  16.  7  plums.  17-  506.  18.  11946419.  19.  Cook 
received  $561,  man-servant  S1122,  housekeeper  S2244. 
20.  1728.  21.  6.  22.  2U  oranges.  23.  35  penknives. 

Ex.  XYIII.  (p.  41.) 
1.  12  ;  40  ;  53  ;  94.  2.  45  ;  29  ;  65  ;  97.  3.  57  ;  79  ;  88  :  73. 
4.  215   798  ;  885  ;  102.    5.  805  ;  682  ;  127  ;  357  ;  460 
7090.  6.  379  ;  407  ;  940  ;  738  ;  93845796  ;  580073.  7.  347 
569;  .3094.  8.  1987;  7071;  650.  9.   9009;  5436;  388, 
10.  21503  rem.  5  :  3-150  ;  124  rem.  477.   11.  57096  ;  76542 
rem.  136 ;  4655  rci.i.  G03.   12.  103944  ;  175971  rem.  loG 
87089;  34003;  '.167427210  rem.  61.   13.  190182;  4623 
50301  ;  87366  rem.  6076.   14.  2007  rem.  1 ;  20300  :  65839 
<-em.  2;  31352.  15.  902468  ;  1754  rem.  129;  14957000;  770071. 
16.  37810;  3250450.  73086412.  Vi.   1799.   1&  180  p»i«. 
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19.  141.  20.  S60  rem.  52.   21.  %Z\\%.      22. 
24,  420.  25.  403.  26.  372547.  27.  17129. 


S3.      23.  1000. 
28.  $10. 


Ex.  XIX     (p.  43.) 

1.  3tV,  4^.  5A,  8,^13A,  26,^150x^;  H^,  2/^,  2^J.  4,  6^^, 
13,  75iV  >    I'STjj  1^7>  l|§f  ^fu,  4jo^,  83 J,  505%. 

2.  6|J,  21,  16f^,  Ikh  150U,  1951^,  2030iJ,  8195;  3|i,  14, 
lli^J,  41-^,  lOOH.  130^^,  1353t?,  546311;  3^1,  12,  Off,  4ii, 
85f?,  111?^,  1160f^,  4682n;  2^ViJ,  8,VV,  6^\,  2AV,  60^^^, 
78^Vff,  812TV7r,  3278;  1,Vj,  ^^v,  3/tfV,  1,V^,  30^V^,  39,Vu, 
406^2^,  1639. 

3.  329,\\,  28M§.  3708fU;  79^$!^,  e/^-V,  890^  Htt; 
52}^^,       4tV^„       593TViiV;      SOi^^t,       2it;§,      342^AV ; 

OQflR  7810S490 

4.  88976^11^.  6.  8678^1^.  6. 
8.  9992461|if.  9.  2144fm4-  10. 


6970U1.  7.  7096 II ||. 
1302/^.   11.   1100, 


3.  4167680  drs. 

6.  31518396  sq.  in, 

9.  15620  yds. 

12.  7040  qts. 

15.  276400  grs. 

18.  3499  nis. 

21.  92160  sees. 


916  and  800  mem  over.  12.  956,^131^. 

Ex.  XX.  (p.  61.) 

1.  681440  far,     2.  10S5070  inches, 

4.  3842027640  sq  in.   5.  809250513, 
7,  24480  mins,        8.  16820  grs, 

10,  1074088  c,  in,       11,  440  giUs, 

13,  2030400  mins,     14,  158304  grs, 
16.  96425  half-pence.   17.  1062864  sq.  yds. 
19.  2281906  far.      20.  21667  lbs. 

22,  530784  in.  23,  300362  far,  24.  604800  grs.  25.  520  uls. 
26.  888  nls.  27.  544345  far.  28.  82800  scs.  29.  378  galls. 
30.  192938  far. 

Ex.  XXI.  (p.  53.) 
1.  £128  Ss.  ^d.  2.  2  lbs.  3  oz.  8  dwt.  20  grs. 

3.  2273  galls.  3  qts.  1  pt.    4,  403  lea.  2  mis.  7  fur,  16  po, 

5,  3  tons  18  cwt.  1  qr.  14  lbs,  14  oz.  6.  bd>&  ac.  1  ro.  27  po. 

7.  29  lbs.  1  oz.  12  dwt.  4  grs. 

8.  11517  mis.  1  fur.  27  po.  2  y<ls.  11  in.  9  Is. 

9.  14997  tons  8  cwt,  1  qr,  14  lbs,  10  oz.  12  drs, 

10.  1  ml.  7  fur.  14  po.  2  ft.  9  in.  11,  17  lbs.  3  dwt,  14  grs. 
12.  3  tons  19  cwt,  1  lb,  6  oz.  13,   122  lbs.  3  drs.  17  grs. 

14.  2  wks.  5  dy».  23  hrs.  58'  13".  15.  35  ac.  2  ro.  20  po. 
16.  297  c.  yds.  17,  198  ac,  1  ro.  15  po.  16^  yds. 
18.  31  v(l3.  1  qr.  19.  36°  24'  35".  20.  365  dys.  6  hrs. 
21.  508  hhds.  19  gafls,  2  qts.            22.  596  hhda.  14  gals,  1  qt, 

23,  15211  bu,  65  lbs.  24.  29411  bu.  26  Ibfc  2&  121  bu-  31hB. 
26.  $807.47.        27.  £1014  45.  3|<i 


nb  ANSWERS. 

Ex.  XXII.     (p.  64.) 

1.  $94.64.         2.  £20.   12«.  Zd.         3.   lOqrs.,  24  Iba.,  1  oa. 

4.  107  lbs.,  1  oz.,  10  dwt.,  17  grs. 

5.  55  lbs.,  1  oz.,  5  disi.,  2  ac,  1  gr. 

6.  ?17255.22.  7.  2S8  tons,  2  cwt.,  2  qrs.,  23  lbs. 
8.  578  yds.,  2  qrs.        9.  79  mis.,  3  fur.,  9  per.,  3  yds. 

10.  £145.  17.5.  IK  11.  llGdys.,  8hrs.,  35',  12".  12.  $8470.12. 

1.3.  42  ac,  2  to.,  25  po.,  5  ft.,  40  in. 

14.  99  tons.  8  cwt.,  3  qrs.,  12  Iba.,  II  oz.,  15  dm 

15.  $11040. 

Ex.  XXIII.  (p.  56.) 

1.  £15.  8s.  Qd.  2.  9  lbs.,  11  oz.,  3  drs.,  16  grs. 

3.  2  iba..  10  oz.,  7  dwt.      4.  2  mis.,  6  fur.,  35  po.,  1  vd. 

5.  13  yds.,  1  qr.,  2  nls.,  2  in.  6.  28  c.  vds.,  23  c.  ft.,  1443"in. 

7.  1  ac,  2  ro.,  38  po.,  1  yd.,  2  ft.,  142  in. 

8.  5  dys.,  9  hrs.,  49  min.,  57  sec  9.  £53.  175.  10|d 
10.  2  qrs.,  15  lbs.,  11  oz.,  14  drs.  11.  $1068.89. 
12.  95  cords,  110  c.  ft.     1.3.  $27.69. 

14.  107  ac,  2  ro.,  34  po.,  29  vds.,  7  ft.,  118  in. 

15.  79  c.  vds.,  21  c.  ft.,  1377  c  in. 

16.  27  mis.,  29  per.,  1  ft.,  10  in.  17.  6°,  39',  39*. 

18.  5  tons,  16  cwt.,  2  qrs.,  23  lbs.,  11  oz.,  1  dr. 

19.  10  vds.,  2  qrs.,  2 nls.,  2 in.  20.  70bu.,  2pk8.,  1  gal,,  2qt« 
t\.  673  bu.,  1  gal.,  2qts. 

Ex.  XXIV.  (p.  58.) 

1.  £24.  19«.  2.  .52  lbs.,  5  oz.,  4  dr«. 

3.  74  lbs.,  1  07..,  1  dwt.,  16  grs.  4.  139  yds.,  2  qrs.,  3  nls 
5.  167  mis.,  6  fur.,  1  per.,  \  yd.  6.  $1660.33. 

7.  129  cwt.,  1  qr.,  11  lbs.,  7  oz.,  8  drs. 

8.  58  mis.,  a  fur.,  18  po.,  1  yd.,  9  in.  9.  .^6099. 30. 
10.  86  wks.,  8  hrs.,  56  min.  11.  95  ac,  36  per.,  3  ft. 
12.  £146.  S.';.  Q\d.  13.  899  lbs.,  8  oz.,  4  drs. 
14.  23  bu..  I  pk.,  3qt8.        15.  21  dys.,  15  hrs.,  50  mir\. 

16.  .50I0.'igals,,  2qts.,  1  pt. 

17.  4382  dys.,  21  hrs.,  47  min.,  24  sec.  18.  £812.  155.  Old. 
19.  134  ac,  3  ro.,  31  po.  20.  $.3572.16. 
21.  25043  bu.,  2  pks..  1  gal.  22.  £840.  ll.s.  (id. 
23.  219  lbs.,  8  oz..  10  dv/t.,  12  grs.  24.  $7-342. 
25.  £159.  155.  Q'id.    26.  $22503.  27.  381  mis.,  12  po.,  2  yds. 

Ex.  XXV.  (p.  59.) 

1.  1583ac.,  2ro.,  12po.  2.  1500  mis.,  6  po.  3.  £2817.  12», 

4.  1621  lb«.,  4  oz.,  15  dwt.,  13  gr».       5.  £351.  13s.  M. 


ANSWWSS. 


iTi» 


9.   1484  yds.,  2qr8.,  2  nls.  7.  188  cwt.,  22  Iba.,  11  ox.,  10  drs. 
-  -  9^  $7321.30. 


12.  £3743.  7«.  lOd. 

6297  lbs.,  11  oz.,  4  drs. 

16.  £3676.  13s.  \Oid. 


3.  £2194.  10a.  Id. 
5.  £2771.  2s.  Hid. 
7.  $470.25. 
3wt.,  1  qr.,  7  Ibb.;,  8  oar. 


8.  £5912.  4«.  9|c/. 

10.  1493  c.  yds.,  11  c.  ft.,  1332  in. 

11.  182  lbs.,  10  oz.,  1  dwt.,  13  gra. 
13.  688  dvs.,  6  hrs.,  40  min.     14, 
15.  33272" iba.,  1  oz.,  18  dwt.,  6  grs. 

17.  1319  ac,  0  ro.,  0  po.,  13  j'ds.,  4  ft.,  48  in, 

18.  1034  nils.,  2  fur.,  4  po.,  3  in,        19.  £2100.  18^.  Qd 

20.  $118575.  21.  8500 "bushels. 

Ex.  XXVI.     (p.  61.) 

1.  352  cwt.,  2  qrs.,  21  lbs.,  13  oz. 

2.  33772  lbs,,  10  oz.,  18  dwt.,  15  gra. 
4  1870  cwt.,  3  qrs.,  23  lbs.,  4  oz.,  5  drs. 

6.  10S26  Iba.,  8  oz.,  5  drs.,  2  sc,  4  grs. 

8.  $66.04.         9.  $97.50.  10.  12 
11.  $40000. 

Ex.  XXVII.     (p.  63.) 

1.  £55.  15«.  lid.  2.  29  lbs.,  8  oz.,  3  dwt.,  6  gra. 

3.  24  mis.  1  fur.,  19  po.,  3  yds.,  10  in.  4.  23  yds.,  2  ii!s. 
5.  144  lbs.,  3  oz.,  4  drs.,  8  i  grs.                  6.  £188.  194'.  9id. 

7.  2  tons,  10  c-ivt.,  12  lbs.,  10  oz.,  10|  drs. 

8.  17  ac,  1  ro.,  .30  po.,  10  yds.,  6  ft.,  65H  in- 

9.  3  qrs.,  11  lbs.,  13  oz.,  5i§2  dra. 

10.  6  mis.,  7  fur.,  14  po.,  3t'W7  i^ 

11.  6  bu.,  1  pk.,  1  gal.,  ^4  pt. 

13.  4  lbs.,  4  oz.,  1  dr.,  1  scr.,  ll^f  grs. 

14.  7  fur.,  23  po.,  5  yds.,  1  iu.,  I^Vt  la. 

15.  1  ac,  1  ro.,  9  po.",  22  yds.,  5  ft.,  14 J? |  in. 

16.  1  ton,  1  cwt.,  3  qrs.,  2  lbs.,  12  oz.,  10||^  dm, 

17.  5  c  yds.,  11  c.  ft.,  961  }ff  c  in. 

18.  4 lbs.,  4  oz.,  3  drs.,  1  .-.a,  1  l^f  grs. 

19.  4  lbs.  10  oz.,  1  dwt.,  0-!25  grs.  20.  £2.  10«.  ^^Id. 

21.  13s.  lid.  22.  1  i.i  dys.,  5  hrs.,  54  min.,  22^54  jec 
23.  $8.4'JfJ|.  34.  ^13.:>;!];)^T-  25.  $1.64-JJ?.  $1.91§li- 
26.  $4.65.     27.  $1.15.     28.  $2.53^- 

Ex.  XXVIII.     (p.  64.) 

1.  9  times.         2,  3  times.  3.  436  times. 

5.  25^.4  times.      6.  85!;,'^  times 

9.  75  times.     10.  65  times. 


12.  £52.  16<».  2ld. 


11. 


7.  9  times. 
100  times. 


1.  $iei.2ii. 


Ex.  XXIX.     (p.  65.) 
2.  $231.85.         3.  $831. 53J. 


4.  3  times. 
8,  24  times. 


4.  $615.68i. 


7^0  ANSWERS. 

5.  $871.40.      a  ?f^9.12i.        7.  124.51.981.       8.  $253.96^. 

9.  $.3050. .50.     10.  $L>845.09J.     11.  $4468. 12^.      12.  $189.55. 

13.  $8069.33i.      14.  $301.94J.      15.  $151.72^.      16.  $350.75. 

Ex.  XXX.     (p.  66.) 

1.  £54.  6«.  3d.               2.  £81.  17«.  9d  3.  £4.  6«.  9d. 

'Ik.  £21.  2s.  6d.            5.  £18.  198.  9d.  6.  £31.  Ss.  lO^d. 

7.  £216.  19«.  4^d.            8.   £290.  12«.  9.  £.348.  8s.  l^d. 

10.  £484.  6s,             11.  £5.55.  1«.  bid.  12.  £946.  7«.  Hd. 

Ex.  XXXL     (p.  66.) 

PAPER  I. 

1.   117984,  2.   107766.  a  36.53012.  i.  189S307. 

5.  2  mis.,  6  fur.,  1  j  per.,  5  yds.,  1  ft.,  10  in. 

6.  Ist,  $5.60,  $17.17  ;  2nd,  $11.57. 

PAPER  n. 
1.  £362.  19«.  9d.  2.  $63.47. 

3.  183  ac.,  1  ro.,  24  per.,  26  yds.,  7m  ft. 

4.  $9.4S,V       5.  6  dresses,  £2.  155.  l^d.  each.       6.  $3227.42. 

PAPER    in. 
1.  £46.  14s.  6d.     2.  $7000,  .$21000,  $35000.     3.  £13.  12s.  9rf. 

4.  1  ro.,  18  po.,  5  yds.,  2  ft.,  and  16^  ft.  over. 

6.   17  cwt.,  1  qr.,  8  lbs.,  10  oz.,  5  drs.,  and  39  drs.  over. 
.6.  6  hours,  54  min. 

PAPER   IV. 

1.  $148.15.  2.  11,  18.  3.  9,  18,  27.  4.  owner  of  net,  8 
dozen  ;    owner   of   boat,    16   dozen ;    each    man,    32    dozen. 

5.  2301696  pores.     6.  4200<\  42889. 

PAPER   V, 

\.   6255647664981.   2.  861447920.   S.  11904.   A.   12752. 

5.  465335.         6.  95587. 

PAPER  VI. 

1.  657872.      2.  $16496471.      3.  $10444830.63.      4  6228J  lbs. 

6.  136  ac.,  3  ro.,  14  po.,  24^^-^  yds.      6.  634338. 

Ex.  XXXIL     (p.  71.) 
1.  2.     2.  3.      3.  2.      4.  4.      5.  4.      6.  3.      7.  2.      8.  6.      9.  4. 

10.  2.  11.  58.  12.  63.  13.  2.  14.  30.  1.5.  10.  16.  8. 
17.  none.  18.  8.  19.  26.  20.  3.52.  21.  131.  22.  noc^. 
2S   7%6.       24.  11-       25.  17.       26,  31. 


(1) 


(2) 


(1) 


.      ANSWERS.  ISL 

Ei.  XXXin.    (p.  72.) 

I.  20.  2.  72.  3.  144.  4.  1260.  5.  240.  6.  168.  7.  525. 
8.  1056.  9.  1050.  10.  2520.  11.  11088.  12.  450.  13.  1080, 
14.  840.  15.  840.  16.  16380.  17-  1386.  18.  21000. 
19.  43890.  20.  95040. 

Ex.  XXXIV.  (p.  74.) 
4    6    10    14    18    24    34    51    85 

7'   7'   T'   7"'   Y'   7"'   19'   19'   19' 
119    153   204 
19 '    19 '    19 ■ 

378   504   693   6678   9891  .  670   760 

84'    84'    84'    84'   ~84"  '   W   107* 

1045    10070    14915 

W         107  '         107  ' 

Ex.  XXXV,     (p.  75.) 
3         3  3  3 

§•       12'       20'       24' 

]_         ]_         J_ 
54'       8l'       108* 

87'       145'       319' 
77  77  J7_ 

979'       49S4*       8900 

Ex-  XXXVI.     (p.  75.) 
6        27        39        10        45        65        I« 
2'       T'       13  '      T'       T'       13  '      Y' 
30        135        195 
2*         9  '        13' 
-„.    72        90        514        96         120        684 
'  '    1'       fo'        67  '8'       To'        67  ' 
969  .     296        370        2109 
57  '       8  '        lO'         57 

Ex.  XXXVII.     (p.  76.) 
1.  3.     2.  2i.     3.  i\.     4.  4.      5.  3^.     6.  6f.      7.  6f.     8.  t\\. 
9.  7.      la  8.      11.  8H.      12.  ISJS.      13.  9/^.      14.  102tVj. 
16.  V2\\\. 


3 

3 

7    7    7 

36' 

48' 

18'   27'   45' 

16 
1624' 

16 

290O' 

77    77 
267'   445' 

9' 

13  ' 

136 
8  ' 

170 

lo' 

ANSWERS. 

Ex.  XXXVIII.     (p.  78.) 
16 


13. 

1260' 


ANSWERS.  J  , 

1225        1176         m^         J       105     102     130    m     84 
1260        1260*       1260"  "     i80'    180'    ISO'    ISO'    ISO* 

16  51^  ^^^^  ^^  ^222  16  •!!^'!0  448630 

7200'  7200  7200'  7200"  "  621180'  621180° 

149940  319464  340170  484155  17  ^  ^ 

621180'  621180'  621180*  621 180"  '  120'  120' 

i^  ^     18  ^  ^  L-  1^     19  1?  ^ 
120'  i^'      ■  120'  120'  120'  120"      '  72'  72 

63    40  4b            20    2-^     ^^*     ^^^     ^ 

72'   72'  72*               ■   330'   330'    330'    3^' 
Ex.  XLII.     (p.  80.) 

J   10     12  2  ^    ?^            3^     ^          i.^    -^^ 

'l5'    15  '36'   36*             '312'   312*              504'   504 

396  5  315    396    672              g  3339    3528    3420 

504*  '882'   882'   882*                '  5040'   5(M0'   5040 


40 

168' 

36   1239    g  220  255  252 
168'  168      300'  300'  300' 

290 
300* 

g  16704 
■  6336' 

1728 
6336' 

5445  103040     ^^   28  99 
6336'  6336         63'  63' 

420 
63* 

11.    f  yd.  is  greater  by  ^  yd.     12.    |  yd.  is  greater  by  J  yd. 
13.     IJ  of  A  of  1  S  of  11  of  a  loaf  is  greater  by  ^  of  a  loaf. 
Ex.  XLIII.     (p.  82.) 

l.l?.     2.  1^.      3.  3^.     4.  1^.     6. 1?.      6.   IJ.  7.  l^^- 

8.1^.       9.?7.      10.  2i.       IL  15i.       12.  S^.       13.    2.V 
56  90 

14.  5?5.  15.  9^,%.  16.  22|?.  17.  2^.  18.  2^|.  19.  35^. 
20.  21,7^.  21.  46fJJ.  ,22.  29^-  23.  116.H.  24.  £11  Hi 
25.  ISiVs  1^8. 

Ex.  XLIV.     (p.  83.) 

1.1.       2.?.       3.1.       4.-5.    «.li.       6.  4^.       7.  1|§. 

20  8  3  72  ^^ 

8.  m.      9.  ^.     10.  lAV    11.  7M.    12.  12HS.    13.  *ol 

oake.     14.  (l')i      {2)5,V.      10.   £d. 
9  72 


]R.i  ANSWERS 

Ex.  XLV.     (p.  84.) 
1 
I.  I2\\l.     2.  -.     a  2(^.    4.  3618.     5.  1.     «.  U^.     7.  3^ 
6 

111  2 

S.  B,  C,  D,  and  .4   had  respectively  -,   -,   -,  and  -    <A 

*^         "^  4    6    9  9 

chaeae. 


Ex.  XLVI.    (p.  86.) 

..  1. 

12 

36             6              1 
2.—.       3.—.       4.—       5.25. 
72           26            12 

6. 

2i. 

13 

8.  10. 

9.  4f.        10.  329^1*.        11.  4f. 

12. 

6H. 

-i- 

14.  6/,. 

16.  7i. 

Ex.  XLVII.    (p.  88.) 

1.  lA. 

2            10            116 

«. 

m. 

4 

8.m. 

27                1                3 
9.  3iH-      10.  —.        11.  —.        12.  -. 

88                32                8 

13 
^^15- 

Ex.  XL^^II.     (p.  87.) 

1.  im. 

2.  2|.     3. 1       4.  If.       6.  Hf . 

6 

28 
'  725' 

.    7.2i 

8.^^ 

153 

9.  12H.         10.   1,V/t.         11.  ^. 

12. 

810 
102949 

13.    ^. 

144 

14.  SHU. 

Ex.  XLIX.     {p.  88.) 

1.  40  cents.  2.  3  fur.  3.  1  qr.,  17  lbs.,  13  oz.,  llf  drs. 
4.  19  c-^vt.,  1  qr.,  10  lbs.  5.  4  fur.?  35  per,  6.  2  ac.,  1  ro., 
25  per.,  20  yds.,  4  ft.,  136Jin.  7.  4  lbs.,  2oz.,  lOdwt.  20gr8. 
8.  59  yds.,  2  qrs.,  If  nls.  9.  £7.  4s.  M.  10.  109  lbs.,  8  oz., 
5  drs.  8f  grs.  11.  5  hrs.,  36  min.  12.  7  lbs.,  9oz.,  9|dr» 
13.  $24.     14.  7  hrs.  12  min,     15.   13  cords,  64  c  ft- 

Ex.  L.     (p.  88.  \ 

.  1      31      16128      263      408     175 

1.-.    2. .    8. 4. .    £— .   6. 

•      160       ig       4S0      577      44 


ANSWERS. 

185 

7.1.     aL®.     9.^. 

45           70            11 

10.  i .         11. 

27 

1 
28* 

12.1^. 
175 

13.    ^  .        14.      ^    . 

•    224                149G0 

15       325 

7850601 

Ex.  LI.    (p.  89.) 

l\        2.1<^^.         S. 
2               241 

5445            ^  357 
5762                160 

5.1 

4 

6.^. 
3 

7.L8            8.?.l 
35                  2 

9.?!.            10.  ii^ 
14                       5 

1 

„    21625 
432 

12.  8             13.  ^. 
7                   224 

14.  1-1^ 
98 

Ex.  LIL     (p.  92.) 

1,  A  will  have  A  of  the  £arm,  ^  A  o^  farm,  and  C  ^  of 

farm.  2.  (1)  24  boys;  (2)  7|.  3.  |i  and  ^.  4.  U)  1^5 
(2)  2|^.  5.  ^  has  twice  as  much  as  B.  6.  $25.20.  7.  $110. 
8.  $900.  9.  $36.  10.  £70.  11.  385^  rounds.  12.^33.60. 
13.  13if  days.  14.  (1)  A  h&a  §56.70,  B  has  $37.80;  (2)  A 
has  $63,  .5  has  $31.50.  15.  $?|,  .$255.10if  16.  |.  17.250 
boys  18.  5t\  days.  19.  Elder  son  received  §3250,  younger 
son  SI 560,  and  widow  $1440.  20.  J:  has  24  ac.,  3  ro.  ;  £ 
lias  13  ac,  2  ro.  ;  and  C  has  47  ac.,  1  ro.  21.  48  boys, 
22.  42  min.  23.  (1)  52^  days;  (2)  |.  24.  151^  days. 
'?^.  Isx  cask  contains  140  gala.  ;  2d,  60  gals. ;  3d,  45  gals.  ; 
4th,  80  galB.     26.  20  djiys. 

Ei.  TJTI.     (p.  95.) 
J    3.       23,        19.       jl01_.        270.  1^  604. 

To'     Too'     ioo'     luoo'     looo'  looo' 

73201.  791003.  3  .  _45_      g  300.  18741.  21. 

1000^'  lOOOOdo'  lOO'  10000*       lOOO'  1000 '  lO' 

1   .  50007       ^  34702007.  600005.  56074G805, 

lOOOOOO'  lOOOO"         100000  '  1000  '  100000000 

500       ^290050.  20607.  600038^ 
10000000       loOOO'  1000 '  lOOOOO' 

Ex.  LIV.  (p.  96.) 
1.  -4;  2-3;  23'5;  "04:  -147;  -047.   2.  500-1;  9-61;  -OCSft: 
6-02;  •00502.    8.  35  "6;  17  00701;  "0050005;  "0000002 1 


laG  ANSWEJiS. 

20-76854;  ■0000053052.        4.  7;  -030.         5.  300-003;  -0001. 
5.  4-000504;   -0000070. 

7.  Six  tenthd;  seventeen  hundredths;   seven  hundredths. 

8.  Seven  thousandths ;  seven  hundred  thousandths,  or 
seven  tenths ;  six  and  three  thousand  and  four  ten  tlaou- 
sandths. 

9.  Thirty-five  and  two  huntlred  and  five  hundred  thou- 
sandths; four  hundred  and  thirty-four  thousand  one  hundred 
thousandths,  or  four  hundred  and  tlurty-four  hundredths 

10.  3,  30,  .3000,  3000000  ;  1-3,  13,  i:500,  1300000;  540  003, 
5400-03,  540003,  540003000  ;  74201,  74-2010,  7420liX)0, 
74201000000.  11.  -5362,  -OSSB'J,  000006362;  -03,  -003, 
-0000003;  7-00107,  -700107,  -0000700107;  600,  60,  -G05. 
12.     -00000203. 


Kk.  LV. 

(P- 

.97.) 

1.  560-.34603. 

2.  214108691. 

S. 

10061 -33654. 

4. 

345-fiOS037. 

5. 

40-23111. 

6. 

585-07805. 

7.  73320773. 

8. 

93-69602912. 

9. 

1393-7111. 

Ex.  LVI.     (p.  98.) 
1.2-258.     2.7-0456.     .3.5-9697.     4.10991.     5.(1)1-17; 
204-93.    (2)  68-67;  -2803.  (3)  72-09544;  5270-76.    (4)  4-41958; 
-0069993.      6.  2093.      7.  -095;    19-98,      8.   -613   of  it  left. 

9.  iU-     10.  (1)  79-8665.     (2)  82-9319. 

Ex.  LVIIi     (p.   98.) 
1.  1-1375.  2.   16-2945.  3.  81-20812.  4.  3-33.3715. 

5.  4246-48449.  6.  667-81  ;  114-364272;  3752;  356-40164745. 
7.  -01778479;  4S8-74501.-i-_':;5 ;  -000642.  8.  (1)  -9150625. 
(2)  -3689.     9.  278-1975  yda.     10.  346|  loaves. 

Ex,   LVIIL     (p.  100.) 
1.  12-36.     2.  1-236.     3.  -01236.     4.   123600.     6.  123600000 
6.  1737-1.         7.  17371000.         8.  17371.         9.  173710000. 

10.  170-01;  170010.  11.  -00521;  521.  12.  -00003;  -03; 
-000000003.  13.108971-6;  10S9716.  14.-011;  -0001]  ; 
110.  15.  2040000;  204;  -00204,  16.  18030;  -001803. 
17.  213-2 ;  002132.  IS.  0101.  19.  -0008.  20.  1?*  -^aya. 
21.  85-5  times.     22.   -030.54. 

Ex.  LIX.     (p.  101.) 
1.  6333;  63-3^3;  -006.     2.  <m  x  3-105  »  -003. 
8221584S-<^  :  62-'-»l5. 


AN8WMi3.  \-: 

Ex.  LX.     (p.  102.) 

1.   -26;  •«;  1-6;  6-2;  7-8; -625;  5-3.    2.   '1875;  8-9375;  "95; 

•96875;  7-025.  3.  "94;  4-056;  "006;  -1584;  S^t -0029296875. 
4.  -6078125;  875;  76234375.     5.  3-9125;  16-36. 

Ex.  LXL     (p.  104.) 

1.  -6;  -i;  -'857142;  -583 ;  -73.  2.  6-037  ;  7*135;  1(K)-1596; 
2-8823529411764705  3.  11-135  ;  23-01236. 

2     5      2      31       12  17     368  _  20233  ^ 

^9'99'Tl'T98'37'7'  '  30  '  495  '  99990  ' 

19^;  20^.     6.  65SV1T;  15tV     7.  96-523114.   8.  37-443543. 

9.  1-817686.         10.  44-494309.         11.  40-8;  -258722 j 

Olisi       12.  2-6416;  -136;     -0743 ;  30  833953. 
Ex.  LXII.     (p.  105.) 

1.  75  cents.  2,  |;4.37icts.  3.  62ict8.  4.  2qr.,  121bs.,  8oz. 
6.  3  fur.      6.  3  cwt.,  2  qr.       7.  £1.  3«,  5id.        8.  d^d.,  -5  q. 

9.  3  lbs.,  2  oz.,  2  dwt.      10.  20  ac.,  3  ro.,  28  po.      11.  6  ac, 

1  ro.,  4  po.  12.  £1.  8«.  13.  17  wka.,  6days,  5hra.,  15  miru 
14.   16  dys. ,  12  hrs.,  5  min.,  45-6  sec.  15.   15  Ibe.,  3  oz., 

2  dra.,  2'gr«-  16.  £12.  3s.  8K  -048?.  17.  12  ac.,  2  ro., 
4  po.,  20Vfls-,  7  ft.,  122-76  in.  18.  80  lbs.,  6  oz.,  13-23  grs. 
19.  66§  cents.  20.  9  shillinga.  21.  4  c-wt.,  3  qr.  1]  lb., 
10  oz.,  log  dr.  22.  £.34.  3«.  4<f.  23.  5  lbs.,  11  oz.,  10  dwt., 
24.  6  c.  yds!.,  6  c.  ft.  25.  18 ac.,  2J?ro.  26.  £2166.  lOs.  27.  £5. 
8».  3|rf.     28.  3  ro.,  11  po.,  9  yds.,  1  ft.,  72  in.     29.   1«.  G^-^d. 

Ex.  LXIII.     (p.  106.) 

1.  -3.  2.  -25.  3.  -14583.  4.  -81875.  5.  -5416. 
6.  -00022095.       7.   "22083.         8.  48-083.    9.   -278549.3827160. 

10.  -82285714.     11.    5375.  12.   -87316.    13.  4.90.   14.  '15972. 

Ei.  LXIV.     (p.  107.} 

TAVVM    I. 

2.  Seventy  thonsand  three  hundred  and  forty ;  one  hun. 
dred  and  twenty-five  millions  four  thousand  three  hundred 
and  twenty  one  ;  five  trillions  six  hundred  and  seven  billions 
six  hundred  and  five  millions  two  hxuidred  and  tl»irt«eiDi 
thousand  four  hundred  and  three. 

.1.  (1)54502043-^94;  (2)  99276.  4.   (1)  1529981369865) 

(2)  3875398HfS-     &•  1372869823.     «.     777348. 


IriS  ANSWERS, 

PAPBR  n. 
1.  3024.     3.  90  pints.     4.  56  feet  ;  17  times.     6.  (1)  2,39i  i 
(2)  $22540000.   (3)  $91870.42  and  88.06  over. 

FAFBB    III. 

1-  (1)  2iVVi ;  (2)  2i«^.       2.  .SoOOO.      3.   (1)  3/,;  (2)  3^1- 

4.  £24.  15*.     5.  58  yards.     6.  J  of  the  orange. 

PAPER   IV. 

1.  60.         2.  84-875  or  84J.         3.   -01236.  4  $416.27  J. 

5.  21  on  smaller  side,  24  on  larger  side,  and  72  lookers  on. 

6.  One  side  scores  seven  times  as  many  runs  as  the  other,  and 
therefore  that  side  wins. 

PAPER   y. 

1.  12«.  6d.  2.  276».  3.  42yV  4-  $19.30.  6.  $6.92. 
6.  $48.27f. 

Ex,  LXV.  (p.  112.) 

1.  27.  2.  61.  3.  15.  4.  J.  6.  12-64.  6.  15.  7.  f. 
8.   -36.     9.  f.     10.  3-2. 

Ex.  LXVI.     (p.  115.) 

1.  $48.  2.  $18.15,  3.  S17.33J.  4.  38  bus.,  21^  lb«. 
6.  20  bus.,  28^  lbs.  6.  £82.  Is.  8d.  7.  28  cwt.,  3  qr., 

14  lbs.  12  oz.  8.  44  cents.  9.  29  cents.  10.  $8126 -OlA- 
11.  21  cwt.,  3  qr.,  18  lbs.,  12  oz.  12.  $i638-40AV^.  13.  6l|. 
14.  2  mo.  15.  15«.  9^d.  16.  £2675.  8«.  17.  3420  steps. 
18.  £4754.  10s.  lO^d.  19.  $5606.75.  20.  20  min. 

21.  2S  yds.  2  ft.  22.  52S  pairs.  23.   171  men. 

24.  3i  cts.,  $57,812^.  25.  $4.12^.  26.  135  men.  27.  11  hrs.. 
38  min.  28.  $2234.31.  29.  l^d.  30.  12  days.  31.  5s.  6d. 
32.  $151. 14i^.  33.  £900.  34.  (1)£1000;  (2)  £960. 

35.  £8.  14s.  ll^cZ.  ^Vsq,         36.  30  days.  37.  $1902.56^1. 

38;  33.  6d.  39.  £90.  40.  104  lbs.,  2§  oz.  41.  11  hr.,  53^^'. 
42.  5t=V'  past  1  o'clock.  43.  35-15625  cents.  44.  Sf^f  days.- 
45.  £4005.  46.  £132.  Os.  ^d.  iq.  47.  21  days.  48.  lO^hrs. 
49.  9i  mo.  50.  12.30  P.  M,  10  mL  from  place.  51.  d^^Y- 
Ex.  LXVII.     (p.  121.) 

1.  8wks.  2.  112  men.  3.  64dav8.  4.  $307.44.  5.  $87500. 
6.  174  miles.  7.  1202-50.  8.  200  horses.  9.  100  months, 
10.  2808qrs.  11.  39ac.,  1  ro.  20po.  12.  9rao.  13.  60 mem 
(cwt.  =1121ba.)  14  91  men.  15.  2^  days.  16.  45  men. 
17.  178qnj.,  4biig.  18.  $1-608.  19.  .$7.20.  20.  4  days. 
21.  2  days.  22.   13^  days.  23.  3  lbs.,  11  oz.,  7f  dra. 

24.  25  horses.     25.  ISO  men.     2&  2^  ft. 


ANSWERS.  19. 

Ex.  LXVIII.     (p.  124.) 
1.  $168.76.         2.  $157.50.       3,  $1592.50.         4.  $1927.20. 
5.  $3493.75.  6.  12396.25.  7.  £416.  17«.  8.  £600. 

9.  $4965,  10.  £6360.  h».  11.  £812.  17s.  '2.hd. 
12.  £1722.  65.  2d.    13.  £86663.  Is.  ^.    14.  £155668.  10«.  ll|d 

15.  $267911.87^.  16.  ^715024.80.  17.  $72562.35. 
18.  $9611.25.     19.  £2764.  lla.  3d.     20.  £14.  1«.  'd^. 

Ei,  LXIX.     (p.  126.) 
1.  $86.50.      2.  $167.      3.  $1496-71875.      4.  £11.  11«.  3id. 

5.  £9.  ISa.  ZyL  6.  £350.  13a.  l^d.  7.  $125468.75. 
8.  $84. 06^.  9.  $173.  10.  $98.60.  11.  $477-5475. 
12.  $127.577«,V     13.  $9.61:t\.     14  $15.69^1- 

Ex.  LXX,     (p.  128.) 
1.  $17.38,  $234.63.       2.  $34.76,  $252.01.       3.  $110-74875, 
$638-12375.       4.  $11.22,  $104.72.      5.  $13-25625,  $89-iJ0625. 

6.  £17.  12^.  5id. +,  £80.  lis.  M.  7.  $365-755,  $1441-505. 
8.  $310.08,  $994.08.       9.  £111.  14s.  l^d.,  £7611.  148.  l^d. 

10.  £171.  9«.  9-94. .  .d,  £5037.  1«.  2-94. .  .d.  11.  6  years. 

12.  8i.     13.  £13a     14.  £32 ;  5  fl.,  3  c.,  0-078125  m.     15.  4. 

Ex.  LXXI.     (p.  130.) 
1.  $115.92,  $915.92.        2.  $192.70,  $934.70.        3.  $341.88, 
$901.88.  4.  $28.78,  $336.78.  5.  $103.61,  $713.61. 

6.  $229.25,  $1229.25.         7.  (1)  £1.  Is.  6^d.  -88g.,  (2)  £6.  19«. 

2|d.  -iseg. 

Ex.  LXXII.    (p.  133.) 
1.  $200.      2.  $800.       3.  $1200.       4.  $209.53+.      5.  $900. 
6.  £129.  6«.  9d.         7.  £179.  12s.  I0%d.  ff |<?.         8.  £456.  9«. 
^^Id.VkWq.    9.  $42.    10.  $2100.    11.  $95.23H.    12.  $99.05||. 

13.  £3.  4s.  6fd.  m\q.        14.  2^d.  ^///^.       15.  ^^^l^. 

16.  5  per  cent. 

Ex.  LXXIII.      (p.  137.) 
1.  $416.79  +  .      2.  $780.48H.      3.  $1524.88.     4.  $37.15S|. 
5.  $15069.    6.  $1391.    7.  (If  £10.  I8s.  4(Z.;  (2)  £a  4s.  ll/^V^. 
8.  6  per  ct.  per  ann=»,  nearly.     9.  Bank  of  Toronto.     10.  £25. 

11.  Hia  income  less  by  £64.  12s.  12.  $139^.  13.  £240000 
Btock.  14.  Loss  of  income  =  £45.  10s.  15.  £52.  lOs. 
16.  Increase  of  income  =  £135.  6s.  l\%d.  |§{^. 

Ex.  LXXIV.     (p.  141.) 
1.  $.5.37i.        2.  $250-2903.       3.  29^1  centa.         4.  $1900. 
5.  (1)  £6.  6..  ;  (2)  £18.  17s.  4^.  \\q.    ft.  (1)  $208;  (2)  $13.i3- 


I'.-'O  ANSWERS. 

(3)  $1.66.     7.  (1)  10  per  cent.;  (2)  £9.  1«.  9|d.  ,^3.     8.  fl.20 
9.  661.  10.  5*.  3d.  II.  4«.  Ifrf.  ^.  12.  40Jf| 

13. 7«.  UK  ffg.  14.  18».  id.  15.  £63.  i2«.  8^  \^.  16.  $1.20. 

Ei.  LXXV.  (p.   142.) 

1.  90-83.  ^  2.  $5.68.     3.  83-67.  4.  8-667. .  .yn.    6.  60i  yra. 

6.  29046-8li     7.  £191.  8a.  . 

Ex.  LXXVI.  (p.   146.) 


have  $136,  B  §238,  and  C  $306.  (2)£13G.  lOs. 

3.  1094-3744  lbs.  of  oxygen,  969-136  lbs.  of  carbon, 
176-4896  Ibe.  of  hydrogen,  (cwt.  =112  lbs.).  4.  33^  per 
cent,  silver.  5.  5  mo.  6.  8  mo.  7.  A  ought  to  have  $6400, 
B  §840,  C  §720.  8.  A  ought  to  have  rr-ceived  £700,  and 
B  £900.    9.  A  should  pay  $36,  B  $18,  and  C  $6.    10.  24  men. 

Ex.  LXXVII.     (p.  149.) 
1.  14  ;  17  ;  25.  2.  29  ;  30  ;  42.  3.  49  ;  87  ;  98. 

4.  Ill  ;  200;  623.  5.  703;  7P  ;  509.  6.  1111 ;  5343. 
7.  7906;  5746;  7008.  8.  13509;  6-9.  9.  -094;  21-103. 
10.  -025173;  -00003.  11.  7-1^.14;  '7141.  12.2-2583;  -2258. 
13.  28-3992;  310-3304.  14.  -577.  16.  '166.  16.  2-175. 
17.  1|.     18.  2-625.     IS.  540.S. 

Ex.  LXXVIIL     (p.   152.) 
1.  12;  20:  18.     2.  42;  75;  92.     3.  97;  103.     4.  512;  4-01. 

5.  76-3;  -0587.  6.  5-079;  7420.  7.  |.  8. -643.  9.1-560. 
10.  1.     11.  -464.     12.  -216.     1.3.  2-154.     14.  -333. 

Ex.  LXXIX.     (p.  152.) 

PAPER  I. 

1.  2  rem.  117257.     2.  (1)  15  tons,  8  cwt.,  3  qrs.,  17  lbs.,  1  02. 
(cTvt.  =  112  lbs.}  (2)  1  oz.  'Avoird.  =  ^U  of  1  oz.  Troy 

3.  £34.  9  fl.  6  c.  8-21428571*  m.  4.  1  ;  2520.  5.  (1)  63- 

(2)  |.     (3)  4  cwt.,  3  qrs.,  3  lbs.  (cwt.  =  1  i  -  Ibe.)     6.  (1)  21060 

(2)  -00002106. 

PAPER  n. 

1.  (1)  $90.  (2)  £281.  78.  6d.         2.  G&in  per  cent.  =  $25  ; 

Loss  per  cent.  =  $20.  3.  (1)  .30502.  (2)256. 

(3)  67  ydfl.,  4  in.  4. 118625.  5.  2X2X3X3X7X7Xia 
(?.  3^'  27J-*  past  6  o'clock  p.  m. 


ANSllERS,  131 

16.  5^.(1)    10625,    (2)  -030416;    (3)  The  first, 

(4)  :?A.        3.  S520.        4    37 ;1  square  yards.        5.   13{\'. 
%    322:3711. 

PAPER    IV. 

1     a)W>'-kl'    (2)  123  times i  J-.  2     £139  15s. 

3  (1;  £20  9.S    Or/  ,     (2)  o2*.         4.  £82.         5.  Turkey. 
160  ijd  ,  towJ,  2,s.  lOJ.         0".   lOf^'. 

P4PER    V, 

I  (1)  3011404.  (2)  971472492;  (3)  430709070: 
(4)  37834342G50;  (5)  75732561476.   2.  5Gc,   3,  ^126 

4  S288.09.     5.  $25.40.     6.  1  gal.  2  qts.  1  "02  pte 

PAPER  VI. 

:    706-85775  feet.  2.  C41203200000000  cubic  feet. 

3.  8tt   liin  4    $2025.  5.  ^1,  §750;  i.',  §50U; 

(',  8250,         6.  18  days. 

PiPER   VII 

1  (1)  711742.3255950;  (2)  6593445483924; 

(3)  68677245810;  (4)  27798027851538, 

(5)  81697259850030  2.  §7.50;  $7.52. 

3  $12.96.    4.  5000.  5.  $868.57;  $1709.    6.  i. 

PAPER  VIII. 

1  (1)  10836151080800;     (2)  31808539707205; 
(3)  69154272.;  (4)  34175791448. 

2.  $8.40.       3.  $1.62;  .$1.08;  60c.       4  $812. 
5.  420  cents;  140  cents ; -560  cents.      6.  31817108. 

PAPER  IX. 

1.(1)  7832 ;  (2)  196734 ;  (3)  3589853148 :  (4)  3627482760 
2.  52800  yds.  3.  $20  to  B ,  $10  to  0.  4.  §600 ; 
§900.     5.  £2190.     6.  $3463.85. 

PAPER.  X. 

1.  825.  2.  .^.20.  3.  312J:;1.  4.  -004125. 
5.  $200.    6.  130.     7.  $3000.  ""  8.  $509.62^. 
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PA,ri;H  XI. 
1.  2,3,5,7.  2.   SllKi.  [)    4  cents.  4.     71 

5.  «  Ill's.        0.  T^J.         7.  ;i;l20.        8.  S10:.85i. 

r.vPF.ii  xil. 
1.  §501.25.        2.  S12a8.32.       3.  S39G.       4.  §114s  54. 
5.  Si7<i-1.        G  e<iS330G.25.        7.  $1348.  lO,'^'.        8.  aiHUr. 

i).  .'?4.bb;;.  10.  2Gi5f.  TAiju. 

PAPER   XIII. 

1.  (1)  228303111iV;rA2, ;  (2)  7982.     2.  209]^^{|i^^  gals.  ; 
3007  lbs. ,  .U  oz.  3.   3  ft.  4;]  ill.  4.   8221:  iii. 

5  795-9+  yds.  0.  iOUU3712i?jj\. 

PAPER  xrv. 
1.  (1)  180798534370;  (2)  2511248800935.      2.   200  lbs. 

6  o'A.  5  dwt.  3.  43  .iils,      fur.  23  v>^a\  3  yds.  1  in  ; 
lOhrs.  50inin  +  .  4.   1133,  13:;!t  .0.   i?  G.   g. 

PAPER   XV. 

1.   581 7G00  inches.  2.   10  per  cent.  3.   IG^gS" 

5.  §27.8  +  ,  5.   108|,  G.  !~-'>.'-^'0 
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